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MASPAI GQRP YPLLLDP EP PRYLQS LOOTEP PPP ARPRRCI P T AL I F A AG AS BDROGRftS 



GRRDfBPTPRDCRHARP VRPOLQPRLRLRP GSHRPRDVftSI FEQPQDP RVL A5RCHQHRP 

_ .MT VDSS MS S GVCS LDBBLEDCPPT AK TTPFRH 

VBLALROGPQWCDL CQRBVLRQAiRCANCKFTCHS ECRS LI QLDCRQKGH3P ALDRR5POS 



AQS KHLS KWVCKPVEET QRPPTLQEl KQKI DST N"T RE KN C L CJME L £ EDGTYTOFI KVHLK 
TLTPTlN OTJV C KA V EE T QUI 1 F T I QE I KQKI D S YtfS RE KHCL GMKLS BOOT YT OF I KVHLK 



LSRPVtVPAOI RFQSI YDAI KE VNL AATT DKK-TS F TL P LD AI KQLHI 3 STTTVS EVI Q.GL 
LURP VTYP AGS GP S P B MDA1 KE VNT? A AT T D KR T 3 F YL PLDAI KQLHI 3STTTVS EVI QQL- 



LKKP MVVDNf QKP ALFKRI HKD GQVLF QKLS I ADRPL YL RL L AOP DTE VL S F VL KEWBT Q 
L KKF MVVDNP QKPAL? ICRI HlCD GQ VLFQKLS I AD YPL YL RLL AQP DTD VL S F VL KE NET Q 



EVHWDAFSI PELQNFLTI LBKEEQDKI QQVQKKYDKF RQKL BE AL RS S QGKP O 
EVETTOAPS I PBLQNF1TILIIBEQDH H QL Q IE.lt Y N"KF RQKLBE AL RE 3 Q GKP Q 



^! (57) Abstract: It is considered that the disruption of the function of Rapl as an integrin adhesion regulatory molecule would closely 
relate to the pathological conditions of immune diseases such as inflammation, allergy, autoimmune disease, cancer immunity and 

Si transplantation immunity. Thus, it is expected that the clarification of the integrin adhesion regulatory mechanism by Rapl con- 
tributes to the understanding of the pathological conditions of these immune diseases and the development of therapies therefor. 
p30 is identified as a molecule relating to the integrin adhesion regulation by RapL It is found out that p30 binds to Rapl and thus 
controls its function. Use of this finding makes it possible to develop an inhibitor of the binding of p30 to Rapl , develop remedies for 
inflammation, allergy, autoimmune disease, cancer immunity, transplantation immunity, etc. and, in its turn, clarify the regulatory 

■^fr mechanism. 
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RAPL -Rap IfflSftmf&M 



*mm*. p3o cm%. rapd timftm?&c.tK&bmm%ft&&mm. 

o ftSWl&fclr vr fcfflapl Jt&^MfeTf^li LTV ^ &LFA-1 ft i*©b2^ 

Rapl^ e J:S-C>7 : -^UyS«'&$iJ#{c&g#'r^^iLT. P 30£|fl^ 
^3 l|UH*^^^f^^ (^#BNf 2001^12^ 11 H TO ~13H C* 
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*smh#&i±s mmmmig^ P 3o cbp-&. rapd jmpi^x^—a^ 

fc, BtT®93««-*3^ vr p 30 £ i±RAPL© d ££f^r o 

CI] (1) (a) E0aj#^:2"«3ftST 5 ymBB?iJ£i«H& L < iil^ft 

{cjnj — cdt ^ y sef^j^^rr £ » # y Kn v^.tz 

UZGM.^ W&m^ ZTgtZ tl&T^J $?@2?iJ©12#@ © if V is < U 

y f> (b)rew»%:4Tj«*n*T ^ y wewira— 1> l < ^mm^n 
c 2 d a) (a) »*»&awsn«— PO#y^^K> w&^s 

(2) (a)g£&> S>:giR£ft£— o©# y Ft (b)i$^ £>5gfc$ft£— o 

C3) cne»©#y^^ K©^s^ffl»vt/c{i^^tab^.^«Pi« 

C 3 ] (a)^&M§n^-o0^ y FX**/* fzU(b)mfr z> 
miZ o©# y f- KA<s fife©^^ F £?H£r bTli S±E C 1 ) * tz 
(* C2) J=BBtt©^^y--v^^; 
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J^fiR^^ttJ-r-S-bBB CI] ~ C 3 ] o^f^^KE*©** y y?Wk ; 
C 6 J (b)H^ SrtWfc* 3©# y - Liz (a)ift^ £>jg 

ftsn-s— o©# y K*8*(a)#©# y - KJ-^tr^—Mrc^^^a 

fftB*tfttii-r*±JE CI] - C3] ©ivfftri^fclBtt©** y^TSSc ; 
C 7 ] (a)«^&lRSit6-o©!S y K^^L^(b)^6>3l 

K©ii^r©S^tJ ; /^^ti1 i gSfPM^m-rs_hia Cl] - C3] ©1^^ 
■ C 8 ] (a)H©^ y KsK @^J#*§-:2-C^£;ft<&7 5 y mS5£lj£W 

y Kt) l < tiie?ij#^-:2-e^$naT ^ y m@^'J©i2#g©^y •> v 
n* y >t? * 5 r ^ y ^B2?i]&WTi-& # y k©n-*wij^^^ y-s 

- h5 >X7x5 -tirfc # y k©s«^ y K* 

HS^iJ^#t-S^ y KfflN-5f5JBft!l»aiycifcf b -zf£$&isitfrtf V 

^ b*-£tztet<Di&-?&z>±m ci] ~ C3] ©vvfWv-iriatR©*? y-~>^ 

C9] (a) S^J*%:2-C3j$nSTSy|IB3?iJtP— t>L<l*^fl«I^ 
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— cot ^ jmsffl\*&&t%># y Kx K*fctt*©»s r 

rnm^-.i-vm^M ~r % j Mse?ij©i2#@©;/ y ^ < u r ^ 

# y f - k^ zmfr na— oco# y f t go law 

U Kfc t < te^oSfrfr^f- K^fctt^o&J^&ttSSf^&J©* 
§n5-o©# U K£*£* LTtt £k Rapl £p30 i©^fSfPfflS.r>*/t 

CIO] (a)ifc^ &«R$n§-o© # U KRtf/£ »(b)i$^ & 

C113 (a)gftr o®^ »; fiktf/£tfrte(b)i^S> 
U K*«»S*lTl* > 3 JJB C 9 ] fclB^OX? y 

Q2) (a)S¥©tf y BWt:Z?*S?n47 5 y WE*]** 

fctf y ^7°^ Kfc L < «B^lJ»¥:Z*W3ft5T 5 J miB^J©12#@©^ 'J ^> > 
y^57 5 «5#y^^ K©N-«H&]i- V-S 

- h 5 v^7x7-M^^ y ^t 0 ^ Ktfcf**©*©^?^^**) 
, cwi&otf y s^ij#-¥: 4t^$ ti&T 5 y ^ y ^ 

[13] ±ib cn tiBa»ox^y-->iC5^*fctiJjB cqd tzaetto 

X^'J-^ffl^yF *ffl^T# btl&Rapl £p30 fc©^fEfflRtf/*rt:te 

fe^Hsaiisv^im^-s-fb^ff^fctt^oifi ; 

[14] Rapltp30t©*lSfffflS.U t /^^:i«^^|5§.^S_hH5 [13] fc 

iajeo^b-^ftifeW^om ; 

[15] i:IS C13] |cE<^b*«fcB*0**^LTtta®BliJ^ 
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tie] _lie tic iz^(D4t^tiKte*<D&%^Lxte&mmmm 

(a) j&mmm 

(b) ftf^M 

(c) m^mm<Dmmjfo. 
(a) m 

^&^5^e>^^ti^>fe©-ecb^±iH as tw* ci6] iz$-?M<DmMmM 

[18] @e^!j#^:4T^$n5T 5 SWBS&ltn—b L < te^WKN— © 
[19] .LIE [18] fcBB*©* 7 ? p - ^->Wn#*ffl <h£4«£ 
[20] JhSH C18] jcgato^y^n-^l^c^Wf-S^Kfffl^v h ; 

[21] w&m&:4re&zti%T s y ^se^jiiwi-*. l < itmm^m-o 
y^/f-KSfcte*©**; 

C22] _hia [21] iz^tDtfV^zf? h*£to* J te>&&£ : &i-^ 
(a) «,! 

(b) 

(c) m^&mm<D$mzm. 

(d) -is 

[23] _bIB [21] ic|B«scD^ y F^=>- S# U * * t^^*^ K ; 
C24] _LbE [23] IClBttO* 'J * £ u*?- F^tt^ 

(a) 
(b) 

(c) M^WOfg^Kje. Rtf 
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C26) .WJ#%: 10 T*$k% tl& T ^ J Wm\\ t m— 1» L < WMflftKl]*]— 

(27) h5yxi^-^S»^^XT&£±SB C25D */c(i [26] fi 
IBS© h 5 >x y *~ >y ?S&^ ; 
C28] 5£ ( I ) 




(5£cK X^-CW'R'SXte-C (=W) W 2 R 2 KT&<9. r'^t;u 
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£C£3^£-r&Rapl£ P 30 (Dlfe&mWtt ; 

[29) _hlB [28] K&^X, X^TJ^^r^^^—^TJ^MJ^^- 

^UX^-^^SCt^^t-r^^ (28) BH^RapltpSO 
C30] ±|B (28) iC*5^T^ X>6^>^i=ir;^^;l/fc;l/S. 7 

xjv*-jm^fo&c.t&iirmt't&±m m fa4E©Ra P i£p3o tom&vm 

(31) ±15 (28) K3S^T4b€mfi\ N— ( 2 - ji3VVX;i/*-;t/T ^ J 

— 5 — h U T7;M-p y tVU- 3 — tf >J D^-y- >*</UjK«- 5 h\ N 

— ( 2 - y ^yl/x;i/^-;i/T 5 J - 5 - h V 7 ;M*p y fvv- 3 - if' J 5>A0 - 
4 -7Mo^>X7 5 N\ N- ( 2 — ( Vfu \£A/7MiZW7 ^ J - 5 - h 

v-7;M-p*^-3-fcry s>;v) -3-7Mp^>X75 h\ n- (2-y 

n y tvu- s - tf y smo >*;p^-y- ^ K^&dts^&awrn 

ft&©T&££££^£-r£_tfE (28) IB^©Rapl«t P 30 £©*&&IM8!I ; & 

C32D N - ( 2 - jL^;i/x;t/*— 5 y - 5 - b 'J "7 ;M* p y Tvu- 3 

— try v>)V) i/?n ^^->#;wK++f- i k$ te^©^*#$/j&fr~??& & c t 

*#iti^^Ra P l £ P 30 t ©#^fi£8l*ftfiW- & o 

[33) P 3o itoiiffl*asf^ffl«W"S^*w*^bA«i*x^ y - 
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csci p3o <DmLfc£mmtsti&mm&*mmt&fe&* 7 Prt&4k& 
C35] p3o <Dmiiz&Qftm*n&m&8mti<, 

Cb) leading edge&tf/OUiuropod©^j&^^ 

(c) LFA-1 ®W^fe&0±M, 

(d) *r*ti<<(>tmi££.&l cell ©jS^&t£©_b#ik 

(e) »^*©±^ 

(f) OT&te©$§j£. 

(g) CXCR4 m$/XmmcDretlistrib\iUoii(DWm, 

(h) TCR ifc&^fi^T'K >JcJ;£Mf£BJ& 
Ci) LFA-1 ©leading edge^cDclustering,. 
(j) ■ LFA-1 ©©Wbs 

(It) ft;>W^O P 30 (Dmfflb, 

(1) leading edgeWLFA-1 CDclusteringip30 <D$m$E\t, 

Cm) in^^ttOT eel l-APCP B 1©con jugate f^icJ^^tffi-^OLFA-l 

(n) fy^ru^^tt©is^m 

(o) T celltDM^^ 
(p) T cellcDSMAC?^ 

C36D p30 ^»i^5^«^^t>^$n^p30 ^W»^TT& 

CD Rapi femmpfr&Ti-x? v v ?*mm&w&& Ltb&at, 

00 Rapl S^t^NraTf-X ? U > f^mm^mk^: Li6 3 C £ 
(iii) _tfB(i) ®^^S<bi:IH(iO©Ki^mi*Ji^-r5C:t^#m 
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k-f&±SZ (33) XU (34) I5S(©X^ U -^>^m ; 

(37) P 30 t*^pl3W^LT^^*t>©^**Ct**»i«±ia 
[36) SBffi©X ? U -~ V ; 

(38) ^#MRapl©#£Ti-X^ U ^fr? C ££#i5:<h-r£±fE 
C36) Xte C37) IB*£©x? 1 J-->^& ; 

(39) p30 tRaplt©m§:f^ffl*m^*^*^Sjh^*^a»fi^ 

C40) (a) »t^(D^§Ui»f^©^^ 

(b) leading edge&tf/Xteuropod©?^^^^ 

(c) LPA-1 ©^I$&l£©JL#ik 

(d) ^#^v#J&{cJ;3T cell ©i&fe?£&©J^ 

(e) «&»©_h^ik 

(f) fflg&&£©S£& 

(g) CXCR4 Stt)f/Xt±CD44®redIstribution6DBSSs 

(h) TCR fc5l*fcfr^*#^>tE±S«*B&fc 

(i) LFA-1 ©leading edgeT©clustering-, 
(j) LFA-1 ©ffiSsfk 

(k) $M^^©p30 ©JSfcfk 

(1) leading edget?©LFA-l ©clusteringtp30 ©^Mfcfk 

(m) KISIfefipttOT cell-APCP B 1©conjugate Bfifc^ctSJeSfS^LFA-l 

(n) ^ U >^»©2S^tfeffiit. 
Co) T cell©@ttJ£jJ&, %Xf 
(p) T cell©SMAC5Sj& 

&iiu&mfr e»»*n^w»*i!H.«-«?gtt**r^ ^k£«W3»fr £ t 

T^#t&d<t*#Sfci:«-hia C39) IB«fe©mm; 

C41) p30 ©^WSHt*«llltt« - i^^rifc<h1-^p30 ffifflffll ; 

(42) p30 ©Rapli©*Bi:f^ffl^U/=^^Jl^Sc:i«^i-rS 
±BB C41) IS*fe©p30 $lJ«J ; 



WO 2004/040302 



PCT/JP2003/013937 



1 0 

(43] ±|B C41] Xte [42] SB^CD P 30 UWft&'tmf&ftt LT#^£ 

C44] P 3o <Dmmm:wm-tz a ±&mkt~t&pw $&mi ; 

C45] P 3o o^it<Dmw^m^Lfz^^mm-t^ct^^t.ir^ 

±IE [44] 8B«© P 30 Wm\ ; 

[46] _hSB [44] Xtt [45] IB*fc©p30 rai^I^t UX^WT'S 

[47] P 30 (DmiM&kmtt&C t^#ai^Sp30 ^ft^H ; 
[48] p30 ©Rapl tCDlBSM^ L^^ffiii-r 5 d i&^fctlh & 

±15 [47] IEtfecD P 30 ^t^fU ; 

[49] ±|B [47] Xte [48] |B*&©p30 Sl^b^I&^i&fri: LT^#T 

[50] P 30 ^^ffl^ci^^ifct^x^ ^--y^mxm^ U 

[51] Eljg&cDX ? U V ^*fr 9 - i^#^[i^-^±IB [50] SB«4© 

jplffl LTn p3O-RaplPBlO^^m#^Sjb^^^CDp3O-Rapir B 1O|@EM0JiP 

&^p30 ^^fF« §&teH$fcp30 tnftttif. W^i!Wfirt7!«*|] 
pmidmfet&h^ p30-RaplIBIS^ffi*Z)«***>-o4><Z>ttif4ffietU fllffl 
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&&o (B) #®E»-o£irLp30 #»*|l*CiX^^P7 h©MH£- 

EI 6 ft, (A) p3O{Cj;^LFA-l^«0JWm^^o (B) gS*ffcp30fc,fcSLF 
A-lg^J«fta*£^o p30t«^gtt*S-tB37GT?©*. LFA-1©ICAM-1- 
G>B^I®±#*W66»tlfc, (C) deltal^OttSHaMtefiP&i^ TCRflj^fCi;^ 
LFA-l©ICAM-l^©^»^WfiJ^-^^^-r 0 ToEIfck. deltaNp30©^^ 

m 7 4h£$f 1 ©Rapl i p30 t CDtt^KjyW-^ffl fcoUTtigfc Lfc*£f&£: 
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y (leading edge) Rtf/Xte^n^y K (uropod) ©JlM^s LFA-1©^* 
S§Bi©_fclk ^#^>!»ic<fc&T cell©Sa^?£tt©J* «@#©i:#> 
jfflffejffijfe©®^ CXCR4&tf/X«CD44© 'Jrah'J^-^a^ (redistri 
bution) (DWm. K#IC«fc$T cellU-fe^- OCR) M©^pX'J ( 
cross- linking) fc&^te^rt-f V^OWSfcJ- J: §*fflJfe©ffi^^ LFA-1 
© U — TV i^TC)^5X^ 'JV/ (clustering) . LFA-l©Sfefk 

#/h^f3j^\p30©J^fi^k 'J — r -f ^- y ireGUPh-HD??** U 
pSQ&gHfefk tr^#?i¥ft©T cell-APC(antigen-presenting cell) B8©n> 

h (conjugate) ^Jc:<fc3^®^©LFA-l&tfp30©&^ N 
t^'J V^f&©;t5^!&& T cell©flH^J^ T cellOSMAffM^^*^* 
£>tl£o ^ctVfyTLs itifHp30tiRAPL (regulator for cell adhesion and polar i 
zation enriched in lymphoid tissues) t-fcScftlfc (Koko Katagiri£>. Natu 
re Immunology. 2003^8 £4 B (8): 741-748) „ #mWfc&\>^ p30i 
RAPL ti|^— ©*H y FT* *5 *\ @2?1J#^ : 4 TJ^F 4x5 T 5 ^ ®BS*J&Wt- 

5 o JBTF©f BH&C48V ^Tp30 i teRAPL© C t £firTo 

P 30£?gttMRapl £©4BSfftB*fcfetiJ£ fcHSfifc*-* H i*WI&rfe« 0 
^[Jffl-T4xi^ p30 £ ©HfeiSRapl t ©Kf^atf/Ot»«^M*I* 5 ^ ti 
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mmK&iQ^ ^m*A-?te, w&m^- 2T?^sti&^ u FRap i ©?g 
#sa^ y *<zff- f tw&m^- 4 x*g& n& # y fp3o t (omMtmrnf 

j/ < y r y & l < l^t ^ y mms^j tmm^ 

(cRf— ©t ^ y iftK5ij#£#s-5*st*&<D# y F^&^ss^&^RSti 

fe u < t±^e^iciwi-©T ^ y we?ij*^rr*# y k*> l < 

fB(a)3f ©*£ y ^/f- F£fc(iWIfi(b)Sf©# y Ft LTte^^Pt&m 

*^«d*Jl iTflfilB(a)l¥©S J ftM© # y Kitip 30 d i *< 

S # y F© C £ £*&r 0 C © J: -5 ttJSm© (a)S£©tf V Ktt 
s «BB^^t)tt$nfc#y^f-K^?**«^*is i^^*T?GTP3*:{iG 
TP 7 S. GppNHp^if©GTPT^-P ^ffl^T 4 — 37 TIT 1 0 Sh^&lNrtfflJoa 
« C £ KJt 0 MMiC^S C £jW£ So GTP r S, GppNHpft £*©GTPT^P 
&mki\$<& £ L < . GTP r S Id <t S}&t£4b$U t) jtF3 U \> * fc. (a) 
^#y^^K36W^TJliSKtX^S«^tis S^£fi*M=<fcST cell 
U-fe:^ — (TOO t^C^PX'J^ (cross- linking) 
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iC^&TCR^fr© ^nxyy^ja Sj&iJ&t LTfcU WLtfEfcCDS^-y ? n - 
r^l^fti^ 5>fU ft#2Cll ClO/zg/mloMD ©?F£TT-3 
7 °C-e 1 0 #ffl~inm. *BlS*-f y^^.^- id J: t) ®^ U - K 

^fSfc-TS C So *T=Zi]^ >i~£&%\mt LTtes SLC (secondar 

y lymphoid tissue chemokine) ^ CCL21 (chemokine cc motif ligand 21) „ 
SDF-1 (stromal cell-derived factor-l)tt<*?i£«fc$#Sffi^*l:f ^fthVM 
M (100 nM) ©#tfETr3 7W1 O^FhW^PbI *M&*>f Hffil 

y^f9Ct^§^ M*-t£(l)(a) @E?tJ#^:2T^$tLST^y^B^ti 

(tH-fc l < h^ikucm-hot ^ ;wg&te&m-&mm<D# y k*> 

L< ti^O^^^^ F*fcti*©tt. :2T?^*tlST 5 yS?S^J©12 

u y y^sr^; y t < ttftsges Lifer s y $mia 
^iji^sa^iciwi— ©7 ^ y$?ie?ij^wt-&^£M©^ y Kj^&tt&s^ 
&3tiR$ n &— ?© # y f. cwbbfij*^ : 4-e*sns r s y me^'J t m 
-*> l < tetmmm-<DT 5 ywew*^rra# u - Ft> l < te*©^ 

tSf«3(b)^&3SK^nS— o©# y KiOffiSfKffl&tJf/* 

s¥©^ y ^-yf- k. jtuSBOOf*©* y raawittim*^3*&:^£ 

t*(b)©# y ^7°f- K£Bai£*!*t*5 < SStft tfW*. bft& 0 £ ft &© * y ^ 
^ F£#38^ LTV ^ I ^ a^rtc t> x -wen©* y K©^ 

£&7 OMBLt. jtf*L<te&j8 OW-K 3 &l=Sf4 L < it 9 0 %£Lh. «fc 
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: 4 -e&zti&r ? ;m£&\t$gg&nzffl— ©r ^ yssE^jj Tci 
rr ^ y mem±?&tiftim—Q>T i jwgm\&&&t&# u ^*"fj it*. 

5 # U KiHWJfcR^^ U ^rfi~ Ftt t'Wt LI ^ #3£HJiiC*$l/ X 

*sv^±f*ta*jfesnfc^y^^Ft±, €9tfcg^ ^ j*A**iwt 

mr i J Wfi&W<nr i y ^©HK^t-IsI— ITU tor 5 y @&6< 

Bit <±»&y$ym) iLxii. u^>. txf^fiWt. 
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i'tcetgMLTki^o *^©^';^^KU. jbW^&T^©^-^ 

m^i^^h*©^^© t>© i n*£ £ ^ i ®r±i©t ^ j wmcotm 

T 5 7 »S^< 1 <S«± (WLi£ i ~80M. L < (£ 1 -600. $ 

l < ti i -400. § e>id^ l < t± i -200. i — iofflft<£> &yrv* 
<b#©t 5 ys^s© i figui cmtf, i -soe. L < 1 

—60®. £bK:£f£L<iil-40l!§. S&JCJF* L<lil— 20®. #fC« 1 — 10 

tett£> ^©T?ym^Tffm^tir^se^m^ im&± emu 

1 -80®. L < ti I —60®. $ S>tdiF£ L < tt 1 -40®. $ £>}c*F£ L < 

i -20®. i ~ioffltt« ©r ^ y ^§&&Wn£nT^3tfMSi^ 

1 ffi&Ji 1 —80®. t < ft 1 -600. $ bic#P£ L < i* 1 - 

400. * bic£F£ L < t* 1 —20®. 1 ~10fltt£) ©T 5 ySftB96W*A 

^{ClWj^CD— f^Sitn V7t^-> 3 >*§ W*-€r©— LT^ ^S&©&# 
fnti^it^LCtU £ 5> ic^© © t^W^[s]^©»^JStt^W L 
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#3SWlE43t rats Rapl t p30®*gSfPffl £ LT©£fcl?gte^?M;tt < . Rapl t 
p30 i©^Pl^(cfc^^tW&X ? i; d £ fcTi^So ^©cfc 

-rSiStt^tT^x.^ni»t«S(i^^o Rap 1 OWTO^oT^ 
M©Rapi tc^r-r^^fe^W LT £ ^1/ ^#{-tiJ15S«^ ^ p30©»^j® 

ummt lt«> wu^v^it. ^^k> iH-zf Kfeft^ ^ 

4bi^te£^A/^TJ;^o C^L^b^{i. WM^^tfei^L 
. ^©Ibl^^&^Tfc^o ^ft^b^i LTte. MX-tf#M¥6-2637 

. ^^Tp30^W^t^^*X(iM^a^£^SI©^U^^ K 
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jg£g& y —5*4 >^ (leading edge) &UvOG3^p^ >y F (uropod 

) ©M^Sk LFA-1 ®SNWStt©Jb#s «#^>»K£&T cell©ite?g 
tt©±#ik M^t©±#ik M^O^ ^WtKZXfiC^^U-r^X 
h'Jt*a-'> 3 > (redistribution) ©St>£B, WftZ&.&'T cell UW^- ( 
TCR) m&W<Z> (cross-1 inking) £ £ \ > te^* # << >^<Dtm^ 
<fc£»©«^M. LFA-1 ©'J — U >^ (clus 
tering) . LFA-1©«^ fchW^p30©Jiu*frfk 'J-f>f^ ^Tr 
©LFA-l©^X*y V?*£p30^?fcfk ^^{£©1 cell-APC (atigen- 
presenting celDBSI©:^^^- h(conjugate)5^fife^«j:^^ifffi^©LFA-l 

Kxtmcoimm. <<>7-yv >m&&<mmmM, t ceii©«m. t ce 

IHDSWS&f&tetitiVf (Koko Katagirib. Nature Immunology, (8): 
741-748) o 

■*mm*? y --v^&OTJ©ait&fck trjHB(a)i¥©^#ti^©?gttM© 
4? ij ^=p. ^ fj8a(b)i¥©^-f n*>©^ y 

s^bj^esnrtB^-t^ flrBfi©«t9tGTPBN«**ffli« , 'T?gtefb«o «#y 
o ucfei^^^n^x«mw^tifctuiE(a)^©^y^^h\ Miaa)^ 

M'fh-rtltfi^o # U K&5^3-fr£3d#tt«t Ltd ^Ri«tt© 
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o 

iiufB(a)i¥©tf 'J K£flHEO0#©tf U K£ffl*£&tt, SSi^Wt 
X.tef 4 °C~^.t^T 1 &~ 3 im. L < ti:3^~2Bm «fc *>Sf £ t < (410 
»W!£*l&o IfBffifcSFJiiLTfck 0O*.£O.O5X Tween20 ^$n§ 0 

)#©# y b\ ffflB00i#©# U h^tXSWSS^*^tt^#T^ 

>r ^^-> 3 yu «nB00»©#y^^ K£^(b)ii©#y*w- f 
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x*r >^»®fe^pjffl Liz' u >v y ™<D^f|5ffl*a«© 

T y -T AlcSS^S C tj&Wt&TfifeS (M/U±*B IAcore. Pharmacia®) 
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y ^ te^^-t^® -5 — #© # U K*SftkS ^ Hje-f b Lite 

^^J^^T©^^ ^86iCH?V1J—^yyCM5 (Biosensor 

$8) £?S&4b LTitJSB(a)S¥©tf 'J K£ffinEO»»©# U K£©*& 
^^C>-H-l?>t-fy^±l-@£fttS 0 ttEfr"^ BDC/NHS7K^(2 
OOmM BDC CN-ethyl-If -(3-dimethylaminopropyl) carbonate hydrochloride), 50 
mMNHS (N-hydroxysuccinimide))idJ:J3-t?>it-f'y/^^^L^^ HBS^ 
y 7 r-ClOill HEPES pH7. 4, 150mM NaCl, 3. 4mM BDTA, 0. 05% lWeen20){C«fc t> 
■fe VI*—*- y r^fc^So &ICHBS/* y -7 L^ia©^2fPffl^W 

<t «9 4? yif— ^ y y^iSH^fts — yUT 5 Vi^SClM ethanolaraine hydroch 

loride, pH8. 5) in «fc t? -fe y ^J:©^#SttS^n y ?f StfHBS^ 
7 7 7 -iaH ^ y L$££rfNffif cffl O & e #Ci~HBS> <»7r- 

wr* itr:®©* ^ y > £ t> tci— y k 
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So 



WO 2004/040302 



PCT/JP2003/013937 



2 3 

© «fc -5 J- d i^-e^ So -ti£t>^ <. ^tLd^©^ y K*£*s»tt 

^WFm, -&ifcg«o 7V-h&&^©^, ^y^^HWN#M 

^Mic *Stt>r •> g yu- L^©^ U 

&©fctjn&. =3 y b n -j\m-zn *htifc$m <t.a*wu* @ &}<D{t-&m&mi£t 

FtitebfcfltoD'*/* K^fwiwtBHW-sHfcfi: 
^ffl^sci^-e^So mtf. Bu^©x^y-->^^ii*5i^ ^-m 

imttfeWV^-h bfcgL bT*£& LTti ^ £ # y K££© 
#y KtStebfcflfeO'W' K**^izWW*SH*tt«:l=:«fct)«ttiX 

T, bTl ^ # y K**©# y K t/dife©^^ R£# 
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fete, ^ffl^ft^©^. >a ^iz&bikftXtem&t&o 

tttxwsfitMo 3£Mf©*£\ «atstf-t<fct)4ftajxi*sii^t5o cine. 

^K£&tefc£i3\ Klttmiit»K>f S*LT»ai/CV 

a#y k«-©#u Ktift^ufcflfe©^^ K#ftPttfcrara-s 
^ f^o^^u- Mdjn^ -^sca«c 7"u-h^^©^ #y^ 

U Sti^iftfeoW h^Wt&Lfcfc-S— #©#y ^y*- h'&flo- Mate 
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jm&m%. ctib&j >^r^- h-t&o ^ boa. &frL&mz 

cfci9#b<U. L< fiELISA (Enzyme- linked Immunosorbent 

Assay) -5 icLT?T 5 Citfn^So "fttfr"^ W^/^ F> M 

Atf 6 xHis£iteLfcffine&)W®# U K*B3f&fly<v 7 r-(0. 1M Na 
HC0 3 , 0.02ft NaN 9 , pH9. 6){£ &*)3mt&o 96^©^ Ay y U- KNuncM 

7 r -(PBSiCO. 05% Tween20£tt£ «fc 5 DISS L *:&<£>) T 3 m#5\;££fc 
PBS l^?S»L^:5X BSA (SIGMA®!) ^200 #l£rJltfU 4°C-e— flfB^n 

A, 0. 5KTween20, PBS) ^^Lfctik©^* 1 h\ ^J^dfFLAG£tk^rLfcffflB(b 

ij Kt^im^aaipx.. 4 1 #~ 3 um $Ft l 

7 r-T#5\^r 3 EBfe^U ^'-y 7 T-^3jug/ralic^Lfcv^XirtFLAG 
M2K#(IBI^D *100jMl*5ticto^ S&?lW^^-Wc Sfc 
&'<y 1 r --^TZZ: 3 EBfe$£ U *g3R'< -y7r -TlOOOf&iC^ LfzTJ^tl U 
7tX7 7 ^ — K8SSh r 4 i K:^ 1 > X IgGirL*(ZYMBDM) £100 A l&KttKtfU 

jft (SS^^^r-; 50mM NaHCOa, lOmM MgCh, pH9. 8 tzla^lOMMI 
iLfcp-7i~;l/7*X7x- h; SIGMAiSD £100 jtz l^(Cjp^U 
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m^tM.iZ4QSwiV<Dm^&^:^ tu^U-hV (Model 3550, BIO-R 

^^©x^ 'J— — >^J*{±s High Throughput Screening (HTS)^ffi^ 

ttPaKy H^J^Tfr? M— v'a WfcU High Throughput screen 

ing fc^gi^a So i-tob^ fibO^^Ks m^6xHistfifc^ 

L^BuBB(a)P©^';^^K ; Sr@^b'<«y7T-(0.1M NaHCOa, 0. 02K NaN 

c: ©7Ki»^«fJPx. 4 °c-e-B&-f V**.^- So <v7t -(PBSfCO. 
05% Tween20 ttL S £ ? Lit *>©) T? 3 @##:*aBMk PBS(E^ Lfe5X 
BSA (SIGMA Sg) 8«2M/Al*!ta>U rtTHfe^-y + vmo ifcfc^ 0] 
xifBiomek 2000 HTS system (Beckman^D i-^n y 3=- 

iLTiiBiomek 2000 #}^(Beckmanf5D &SWiMultipipette 96 
3§(Sagian§D iffl^SCW Ay ^U- b#^©^©#£^^©|&£ 

l/-h^v>+-aio Tek£S) &ffl^SC£^£So sefeKOifttSte 
teSPECTRA max 250 b U (Molecular Devices^) 4fflU4Ct*frf 

-Tf3lHfea:*ijfefrU l^t^^r-dX BSA, 0. 5% Tween20, PBS 
) L^fifeo^f - h\ M*Jf MB P (r?J\s h -Xfe&tf U K) £M 

13 > h p -jmsix$w?&^ >hn -^s^> cn 4 v~mm.-e 1 #~ 3 ^ 

IB, ^L<«3^~2Bm J:^SFtL<mo#-30^P B 1-r>^ 3 .^-h^S 
^MB PirMt(New England Biolabs^D *100jul^t=jD^ Htm 
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Sm&K&ffc&U i&fe^ (Sl^'7 7 7 -; 50roM NaUCOa, 10mM MgCU 
pH9. 8tClmg/ml©jgai^jS Lfcp-~ ho7 x-;V7 tX7x-h; SIGMA 

— h U— . Biomek-7°U- h- y — ^-(Beckman/Molecular Devices!© ££B^ 

£ fctttf u ^ n-^/i^L^ffl^i s c £ 5„ ^y^n ma 

yfs y ^-7"^ F£^n^^£©M^ >'*9nt<DW&# y ^5=- Ki-T^ CI <h 
Sbfe* ^^^Kr B 1CDm^Hi-i-^;^-^S& (FRET, fluorescent resonan 
ce energy transfer) (A. MIyawaki et al. Nature vo 

1.388:882-887, 1997; N. Mochizuki et al. Nature vol. 411: 1065-1068 ;^]©Sfc 

(YFP) <h©a^y^-7-^K©?gttM. (b)!&©tf y^^F£^*ft^> 
(CFP) i£Dil^y^^Ki:^^$^ 0 Mi^^y^T^F^ 
^r^ri^citt z>l~m£r U > &YFP:fc£ tfCFPteifiS Lt^mt ft &o C©i7^ 
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YFP^WmgTT* £ 527nm©tifctto<H!Bfe£ 

©£■?£; 2 ^f*>xfAOHK 1 9ff- *i-(a)l¥®7H 5 J K£J*eg3fc* 
CYFP) t©i»^*y^f-Kt(b)»©ipy^^KiKe!iffit^> 
/<*St (cfp) ^^-^-^^T^m^si^^^^fetJc:^. c©^ 

WtfcWc^fo^ y K^ein&om^ y ^ 

F^itte < . ZfL*?tl(Dm<D# l J - KtC^N-SifL^^P. CFP^tl 

3 0 C©*^ (a)^t(b)^©^y^^F©^©^m^^Wi^i, p30 
ochizuki et al. Nature vol. 411:1065-1068 J £glB8fc5&IS GFPf^^lV - 

s?y^ ^±?±{ciB*fe©^cipc-afaci*n?^ x*y--vnyBi*s 

*.WT J. Sambrook, E. F. Fritsch & T. Maniatis, "Molecular Cloning: A Lab 
oratory Manual (2nd edition)", Cold Spring Harbor Laboratory Press, Cold 
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Spring Harbor, New York (1989); D. M. Glover et al. ed. , "DNA Cloning", 

2nd ed, , Vol. 1 to 4, (The Practical Approach Series), IRL Press, Ox for 
d University Press (1995) ;B^b¥£flL ^bmiWK tt&fW 
> Jft^ffc#HA (1986);H*^t^H. rff^h^g^2. «flk 

III G*«X-DNA Sffi) J . «wfb¥MA (1992); "Methods in Bnzymoiogy" 
i>U— X Academic Press, New York $JX-H?R, Wu ed. , "Methods in Bnzymol 
ogy", Vol. 68 (Recombinant DNA), Academic Press, New York (1980); R. Wu 
et al. ed., "Methods in Enzymology", Vol. 100 (Recombinant DNA, Part B) 
& 101 (Recombinant DNA, Part C), Academic Press, New York (1983); R. Wu 
et al. ed. , "Methods in Enzymology", Vol. 153 (Recombinant DNA, Part D), 

154 (Recombinant DNA, Part B) & 155 (Recombinant DNA, Part P), Academic 

Press, New York (1987); J. H. Miller ed. , "Methods in Bnzymoiogy", Vol. 

204, Academic Press, New York (1991); R, Wu ed. , "Methods in Bnzymoiogy 
", Vol. 216 (Recombinant DNA, Part G), Academic Press, New York (1992); 
H. Wu ed., "Methods in Bnzymoiogy", Vol. 217 (Recombinant DNA, Part H) & 

218 (Recombinant DNA, Part I), Academic Press, New York (1993); G. M. A 
ttardi et aL ed. , "Methods in Bnzymoiogy", Vol, 260 (Mitochondrial Biog 
enesis and Genetics, Part A), Academic Press, New York (1995); J. L. Cam 
pbell ed. , "Methods in Bnzymoiogy", Vol. 262 (DNA Replication), Academic 

Press, New York (1995); G. M. Attardi et al. ed. , "Methods in Enzymolog 
y", Vol. 264 (Mitochondrial Biogenesis and Genetics, Part B), Academic P 
ress, New York (1996); P. ft Conn ed., "Methods in Bnzymoiogy", Vol. 302 

(Green Fluorescent Protein), Academic Press, New York (1999); S. Weissm 
an ed. , "Methods in Bnzymoiogy", VoL 303 (cDNA Preparation and Characte 
rization), Academic Press, New York (1999); J. C, Glorioso et al. ed, , " 
Methods in Enzymology", Vol, 306 (Expression of Recombinant Genes in Buk 
aryotic Systems), Academic Press, New York (1999); M. Ian Phillips ed. , 
"Methods in Enzymology", Vol. 313 (Antisense Technology, Part A: General 

Methods, Methods of Delivery and RNA Studies) & 314 (Antisense Techno lo 
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gy, Part B: Applications), Academic Press, New York (1999); J. Thorner e 
t al. ed. , "Methods in Enzymology", Vol. 326 (Applications of Chimeric G 
enes and Hybrid Proteins, Part A: Gene Expression and Protein Purificati 
on), 327 (Applications of Chimeric Genes and Hybrid Proteins, Part B: Ce 
11 Biology and Physiology) & 328 (Applications of Chimeric Genes and Hyb 
rid Proteins, Part C: Protein-Protein Interactions and Genomics), Academ 
i c Press, New York (2000) <>: 4-iet£©^& ZWZ^CX^imZ ntzXmZ 

tnztfv ^-f^ K*tw t>©-e& oT^i^o # y ^f^- vctf&wsffl&ttfo 

^ K^X«« Vtz^-f* h^ric=t DSt Hcte£r LTi, ^ 6 «fc "5 ft 2 fiXti 

^ h\ * y =f k* s ^ i±^f - y =?v- 1 1, & n*s«i ^© t> © 

v > ■e©flbcDafe& c* & i^fcttfefflEi sns 1 t ^ /^tox^sr £ 

n^^c^ (mm -e^sci f£g# 3 tut -5 o y Kf-inx. znz&m. 
OttMD iw^m ^<©^©t>©^t»tiT*50. j ene>t±ss5Wos 
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mzMTfr^Mk. Ti/Mk* xxr;Wbs 7; Kit, ^'J^^Wb. fl§ 
gjj^r. WKL Uvijt ^^^>iB«©r-^N-^^W^ Tk&ffcK. 
O'ADP- U ^WMfc^tft^f 5>*U FiRWfT". E. Creighton, Proteins-Structure 
and Molecular Properties, Second Edition, W. H. Freeman and Company, New 

York, (1993); B. C. Johnson (Ed.), Posttranslational Covalent Modificatio 
n of Proteins, Academic Press, New York, (1983) (Wold, F. , "Post trans 1 at 
ional Protein Modifications: Perspective and Prospects", pp. 1-12); Seift 
er et al. , "Analysis for Protein Modifications and nonprotein cofactors" 
, Methods in Enzymology, 182: 626-646 (1990); Rattan et al., "Protein Sy 
nthesis: Posttranslational Modification and Aging", Ann. N. Y. Acad. Sci., 

663: p. 48-62 (1992)^cDsB«^#^"e^ &o 

*%Hj©ft^fi^p30 * >'*9Jt± IrCits m 1 U K0T ^ J EME 

mti mr$;ffiffle>o*>Gyj>ts:<±t> 5-213 maxmLtzT $ ;w&s& 

Jbs 3 & »ciF * L < WBOfiBLU feci fcff * L < moo MWJz, £ L < 
ttliO 0£U:£W^£&©aW&ft3o *»!B©p30 HJ&fcU'W-Kil/r 
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t±, m i ©r ;mm<D— ^tiit^m^mLx^x^^ (§m=i Kvtc^r 

*%mxm.o &©&tm^p3o ^^^kx«^u^^k^=i- k-#-&ms& 
Kn- Kffisacj; t) W£§n«aaaE?ij*dWt-« *>© hv y© 

Ktf-* . Vmmm^ V> (Met PTS 

* K£<i>tt < ct fe50%©ffiifj^w^sr =■ y mm*\*&*>M.-?m i ^©r ^ 

^K^^<^K^r3- K««IWis — **SDNA s r^DNA , RNA N DNArRNA 
'»f^y «y h\ ^TfifeDNA #£©8g*T?i&*K b^VADNA . t b^V 5 y 

^DNA 5-r^5 U t b« • OT&|fe*©cDNA. ^j&DNA ©l^T^oTfc 

ase?ij© ? ^©asit L/i 5 MBihosrasnu ff£ l < mo#UBLh©i&aBe^ 
«t off t l < mmsitcomm^u s &n3F£ l < j*2o«EU:<z>«aeBnii'^ 

©^if*we>ns 0 
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^mmx&titi, ^©^-j;^ -3mmz>?y^% mx-tt, mimm 
© P 3o *<dt s jn&mm^ wmtet'Lx, cntmm 

y^O&^&N W-WTn ^^S^r&tUf TTransformer Site-directed Muta 
genesis Kit J TExSite PCR-Based Site-directed Mutagenesis Kitj (Clon 
tecfcj±S!D &m^Tft?Z.tfi<BSm~?$>*), £tz, {K$zC$>iftU TQuantum leap 
Nested Deletion Kitj (Clontech^lSg) t£t'%m^-Cno CI tfi<*Smv$>& 0 

^mi£k ii j , pios mm> . mw^^i«iAa986) ; B*m\&gm, m 
mti¥mmm2^ mm m mm-m ») j . p233 asm) . mmt^ 

]W|A(1992); R. Wu, L. Grossman, ed., "Methods in Enzymology", Vol. 154, 
p. 350 & p. 367, Academic Press, New York (1987) ; R. Wu, L. Grossman, ed 
. , "Methods in Enzymology", Vol. 100, p. 457 & p. 468, Academic Press, N 
ew York (1983); J. A Wells et al., Gene, 34: 315, 1985; T. Grundstroem 

et al., Nucleic Acids Res., 13: 3305, 1985; J. Taylor et al., Nucleic A 
cids Res., 13: 8765, 1985; R. Wu ed. , "Methods in Enzymology", Vol. 155, 

P. 568, Academic Press, New York (1987); A. R. Oliphant et al., Gene, 
44: 177, 1986 ^^icia«©^^Wt»n€»c #I*.tf£rfifc*- V 2 K 

t£t*&mmi-&&m%immmA8k &m$mM&$m*m (zoiier et ai., 

Nucl. Acids Res., 10 : 6487, 1987; Carter et al. , Nucl. Acids Res., 13: 4 
331, 1986), ii^zy Y$£^M>A& (cassette mutagenesis: Wells et al., Gene 
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, 34 : 315, 1985), $fRB&&^£^&A& (restriction selection mutagene 
sis: Wells et al. , Philos. Trans. R. Soc. London Ser A, 317: 415, 1986), 
75->- X^rt y-V^S (Cunningham & Wells, Science, 244: 1081-1085, 
1989), PCR^HSgAi*, Kunkel&, dNTP [ a S]jft (Eckstein), 3E«ffiK>ffl&Bift 

i4^ftfWic:|^!RT***c:i«^-o *&&^fca?©igft^ ^ (00 

Atfs $1 0. 001—^)1000^ iff * L < ii&jO. 01H&100 fe. J: t)Sf * L < B3ft 0 
. I~ift20#k $ 5>iCif £ L < tiift 0. 5~?&2 ft) T?*S d Utf <, Cft 

fcttim m.i£[u. JMbR»2. u >»ttaf©*a»t© 
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#59 his?— fe" (jS-gal) . ^h-xj^r^^^ CMBP), ^Ol^^rv-S 
-h5>X7i5— *? (GST). ftUF+v'^ (TRX)Xte Cre Recombinase©T 

> ^qi;--7^j:iH h-T'o^^^tu ^t°h-y{'#^{og 

^i^ilt^ WAtf AU5, c-Myc, CruzTag 09, CruzTag 22, CruzTag 41, Glu 
-Glu, HA. Ha. 11, KT3, FLAG (registered trademark, Sigma-Aldrich), Omni-p 
robe, S-probe, T7, Lex A, V5, VP16, GAL4, VSV-G tngjW£lf £>n<5o (Field 
et al. , Molecular and Cellular Biology, 8: pp. 2159-2165 (1988); Evan et 
al., Molecular and Cellular Biology, 5: pp. 3610-3616 (1985); Paborsky e 
t al., Protein Engineering, 3(6): pp. 547-553 (1990); Hopp et al., BioTec 
hnology, 6: pp. 1204-1210 (1988); Martin et al., Science, 255: pp. 192-194 
(1992); Skinner et al., J. Biol. Chem., 266: pp. 15163-15166 (1991); Lut 
z-Freyermuth et al., Proc. Natl. Acad. Sci. USA, 87: pp. 6393-6397 (1990) 
t&iO o Wm^mmLtz two-hybrid &&mmT*%& 0 

iSmt. t*^^/Xh^hTt'^y^OBiotin Avi Tag, SfcfcS^aftS 
^moti^o ^^t^rt^imtLXii, (Aequorea vie 

torea)^^©^fe^-5y^©^fe^fe^y^N'^S(green fluorescent protein 
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: GFPX *ti&^Lt&mfo(GFP'<VT>\>') . BGFP (Bnhanced-hum 

anized GFP), rsGFP (red-shift GFP), M&S&t*>'*9Jt (yellow fluoresce 
nt protein: YFP), JgfefiBt^ V'*^!© (green fluorescent protein: GFP), W. 
■felBfc^ >'<f£ (cyan fluorescent protein: CFP), ItfegBte* >/^5t (bl 
ue fluorescent protein: BFP), <t>5 i"(9tr (Renilla reniforrais) S^feOGF 

—GFP i/^*-f-S?y^ ¥±*± (2000^)) o ±IBfi*^^#^{- 

TUBUS©* :"**Kffiffiift#Mffll'« c t 5 WfT* c tawtlT-fcSo — 
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WmsmmiZte??** K r P BI12U * rpBUOU (ClontechfrgiD , * 
BSffli:(4^7^S K r pBT Expression system J (Stratagene*±$!D ^ TGST 
gene fusion Vectors J (Pharmacia fcfcgJD . BM8Blfiffl»c:tt^^S K r P M 
AMJ (ClontechftgS!) . MiMfl^{£te:/5X ^ K r P BacPAK8.9j (Clontech*± 
§© «i>Wt.nSo *9 ^ -^©DNA ©#AU. flfcfck Molecular 
Cloning (Maniatis et al., Cold Spring harbor Laboratry Press) KI/dMQXfi 

y^s* sds ^m^^s&^^^^^tJ^f'pci^M 

#5)MJil±s P 3O-Rapl^©0J#*^^Mf^:ir{-M®LT^tjffl$tL^ 
^y/^Htt^*=3-K«LIIA «t-5 0 8DNA ti, *^(^L^o^m 

K hOT<&fU^Z.mmteU < . cDNA 
, >fk^SSiDNA tt<h^£ft&o y/ADNA fct, ^^T^ftfcfr&lllfc 

7 ^ a ^polymerase chain reaction; PCR)£fT9 C <tfcJ; 

RTft&t?*So cDNAT?ab*U& CManiatis et al. Molecular Cloning 

Cold S P ring harbor Laboratry Press) C<fct)fflBS*>t>mRNA*W!lU iBHefK 
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im&v&&o ttz, yyADNA ^cdna^. v ?j adna 

^mmWP^ PCR HlftWt^ Saiki et al., Science, 239:487(1988); 
o _^ {Cn pgr ii. ^» < t«^i^W^ 1 >'^X^^Ci£D^5 2{@© 

? ;«^Uto c t^tshox»%>&o mmfcte, pcr &r?ffl^s»n& 

O^LT^ L<^^&d £o m^*^tc«, 5'SiS 

PCR t±» ^^^^©^^^^«Wil^W(-l^a^^^^^i-. 
i^^T^Ci^^S^ flbltf iJE*Sfc©flfes B. Saiki, etal., Science, 

230: 1350, 1985; H. A. Erliched., PCR Technology, Stockton Press, 1989 
; D. H Glover et al. ed., "DNA Cloning", 2nd ed., Vol. 1, (The Practica 
1 Approach Series), IRL Press, Oxford University Press (1995); M. A. Inn 
is et al. ed., "PCR Protocols: a guide to methods and applications", Aca 



WO 2004/040302 



PCT/JP2003/013937 



4 0 

demic Press, New York (1990)); M J. McPherson, P. Quirke and G. R. Tayl 
or (Ed.), PCR: a practical approach, IRL Press, Oxford (1991); M A. Fro 
hman et al. , Proc. Natl. Acad. Sci. USA, 85, 8998-9002 (1988) fti^SBiij 

PCR i±. f^ftttJt&iCl^ ffl;U$i§ga (flMLfck mRNA^^iCtT^^n 
/d)NA; 1st strand DNA iMiie?iC^>*^T-rif'l' 

lOxBDfS^S?^ (Taq DNA ^ y ^ tffC^3ftT^£) . dNTPs(^ 
^ U*^ K= y >MdATP, dGTP, dCTP, dTTPCDM^?l) , Taq DNA # U / 
5 — fe"S.«-r ^ >mS7K i^-T So WAIi GeneAmp 2400 PCR s 

ystem, Perkin-Blraer/Cetus &£°CDgl&f— v/HM — £-JB^T— MttPC 

tttdmB«icj6i:T*stti5Hfti-#-acii**T?t« 0 pcr im*;i^£lt 

(is WLi^ ^#90—95^ 5—100 T— ~ V >^40-60°C 5—150 fek #g 
65—75^3 30 -300 Ut. L < ii^ft 94 t! 15 7—- U >^ 

58 V 15 £k #S 72 1C 45 #©1M ^>WWbtl£;£r\ 7— -y >^©K 

SKEO^Ifflfex «U*ft5PCR *»(D«glcj6i;T^ttil4jKiTt5o 7— 

btti^Ci^L^o #SKJ*M>BWfltt> SmO0Obp©^g^^f51 #a 

#S>n^DNA (D^Sa^'Jtis Wi^tf r>>-?zn:/-if-Model310j (AB I *t 

KT\ U H L < y •r**'>* ^ Us*"* IWSfcf &*u Angew. C 
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hem. Int. Ed. Engl., Vol.28, p. 716-734 (1989) itiB&ZtLT^&XotSffla 

wmwm, ffimmz*m,i&ks cmt*. MKcto k 

fTtH:fffl$tiai,©0^^T?ffli-^C<!:^T*^ WLM^ Rapid hy 
bridization buffer (Amershamfct) tz£&m^&c£1>*V , && 0 ^MLfrffifo C 

tt« ©^fl^gi LTii. M&40~&J 100°C. £i33M{d(£ft70~^90°C 
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3*l3ijyt»ife WU^lM NaCl . ImM BDTA*J«t^ 0. 1% sodium dodecyl sulfat 
e CSDS) #W 50nM Tris-HCl^& PH8.0 ttflHfeS C tlcAtJfrS 

NaOH *5«fctfl. 5M NaGl ^ft^^iWI»Ct^^ ««tUTtt 
N #!];Uf> 1.5M NaCl ^3 0.5M Tris-HCl pH8.0 
-Eft. Sjg^&tLTte. 2XSSPE (0.36MNaCK 20eM NaHssPOi^U^m 

M EDTA) tl d t^nr t So £ fc' W y U -tf- <> 3 yiSMiC^feSLt, 

„ N ^ ^ U ^ "tr- a >RJfc£:&r <*fc#>i-> >^Km Liz 

[50% formaniide> BXDenhardt' (0.2 i/itomT )\>-f 0. 
2 % polyvinyl pyrrol idone) . 5XSSPE. 0.1 % SDS. 100 jttg/ml &ggt£U- 
^*j|?DNA ] teifJCiftU &35~$j50°a t < t±^j42°C-e. 4-**j24B#BB 

&J70-&I100 °C «P* L< fcM&lOO ^l~&j60£f H l L< 5 

x h y y^x> KE*ff^i»4x wat-r b y ^AgticiU i^i5~&j50mM. 0 

tL< t^l9^40mM. <fct>Sf £ L < te&19~&j20mM-e, ?&&iCO^T«$j35~ 
&j85°a 0 * L < { O *50-^70°C> J: t> L < ii^60H&65TO##£^o 
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0Rl£ 0.1 % SDS^W 0.5XSSC ( 0.15M NaCk 15mM 
xjf, SMjgftQOOnll NaCl *5j;Ol0mM MgS0^#50nM Tris-HCl «^ PH7.5 

ts^h mmtmmm, mm, jMs 

mm. $im s mffim& mmm, ?^7 7 -^ y>^s& ^ ip*> ^ 

« am m mnmm&m, Bommm. 

mm. mmwim, mmmm^omm^mm, z bKiz&wsmmm. a 
ymrn^) cdna-5 << y -^tot^ & 0 $ bjc&ts^ irt lxm^s cdna^ 

#RtfStratagene£h Invitrogen*i Clontechtt/Sif^&TPIR^tlfccDNA"? 

fdSB^-^^f^ Wx-tf t hPl artificial chromosome Y7 £ y^5W 
U — (Human Genome Mapping Resource CenterX t HJL$|cDNA:5 y — 
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DNA^U >Jf*ry h (Boehringer Mannheinfth) L 
Tfr5£<b&*T?&So random-priming^- y h (Pharmacia LKBfch, Upps 

ala)&<t*£G6fflLT. ^n-^fflDNA * [a- 32 P]dCTP (AmershamfelO^^Si 

Us ^ V -fe P y hiffi§M*£ (Molecular Cloning, a laborator 
y manual, ed. T. Maniatis, Cold Spring Harbor Laboratory, 2nd ed. 78, 19 

89) . wmmm££K&vm&**>z.tifiv%z>o yr-^m^t^t^t, 

Z>ntz7 7-¥t££%:Tm%t (lOnM MgSOi^W50fflM Tris-HCl fflffifc pH7. 8 ) 
tZZteWML^ DNase I *5J:OTase A tt^frJffllgL 20mM EDTA , 50jt£g/ml P 
roteinase K &£>*0.5 *>SDS m&ffizg&jia^ &j65°a #Jl mm&Lfz®* 
CtU&y^J -;l4fitB ^ r;Hfi£lti& -^ifcSSiC J; (3 DNA *4fc 

KS-fr* J^tc#bn^DNA &7Q%^? J -Jlsm&mmU TB^ (IOhM EDT 
A ^WIObM Tris-HCl IgmSU PH8.0 ) tca^&tt£>LTW&ftS n £fcs B 

±, * LTm^OM&Ktem RJrC. #idjP3L<ta97!K K±T?feoTi:^o 
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WtLfz 5 mk±SD£&mU Sf £ L < mo<@£lh©±£SK?iJ, «fc L < til5 

T^P-X^um^cS&i^tj-X. Ki LTY;l^&tO*) til U M 

;U*s gene clean Kit (Bio 101)^if©Tfj^Offlm^ry h^^tftijtS D fib 

C18 tt£©pUC ^^-t^/dS^tt^XS K^^-l-7^f-y 3 > 

©^;SS^[J^MFf$ tL-S o PCR ^Kf0^P--y^ti. #]>Lte\ p-Direct (CI 
ontecltf±), pGR-Script™ SK(+) (Stratagene£D, pGEM-T (Promega^t), pAmp 
™ (Gibco-BRLft) ^OTfSSR©:/? X S K^*-£JH^S C t/OWfcSo It 

Hanahan, J. Mol. Biol., 166: 557, 1983 tt£) 0 @&*Ji^SDNA &Jpj§|-rS 
/i^tcfd:^ ^fE^PCR (polymerase chain reaction coupled reverse transcrip 
tion; RT-PCR) N RACE (rapid amplification of cDNA ends) &mir&C±& 
RACE« N m?L& M. A. Innis et al. ed., "PCR Protocols" (ML A. F 
rohman, "a guide to methods and applications"), pp. 28-38, Academic Press 
, New York (1990) tStlzmm^tltz^mz.^t-oXn"0 d -So 

DNA it, !k:ML:T^D-->^§, #Rtf. 75X5 K, 
3X5 R Pl-7r-^ FErT. YAC tttfWFUffl-efcSo J6F* L< fcU 7r— ;> 
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&3t<Ds<??-&mfZ>tl, WUdfCharon 4A x Charon 21A, AgtlO. AgtlK 
/I DASH I U AFIXII , AEMBL3 s AZAPII ™ (Stratagene*±) ft£WJMT£& 

. ^X? KpBX . pMAMneo . pKG5fti:©^ #-Kffl&^ TSB-^IXM 

-tz&otm^t^&m^ mz-tt, J<mm, mm, cho m& cos «ft<^-? 

«^cima 0 4"^ &DNA BfJtfck ^©3£&£lH£iiSft0J«fi 

alt. fi^^s^^gi^ h5>x^^^y^s&^fF^rr^ct*n?g 

dna Bftfr*s»AUT> h7yx^x-.y twm&ftm-z - t***?* So m^© 

»fe?«3©fltl&^ ^M*teH h5>X7x^i/ 3 y Lfc. 293T«, 
COS-1 M&ft tfD-tfttc* L /iSfWfflfia^ ^ ^Ttf 9 t an? t § 0 

Jl/i/VA& OPI&tfs F. L. Graham et al., Virology, 52: 456, 1973ft . 
DBAE-t^X h5>S (Mx.tef. D. Warden et al. , J. Gea Virol., 3: 371, 
1968ft . il/no^-VaVft OH*-** B. Neumann et al., EMBO J, 
1: 841, 1982 ft<tO . V^P-f^i^-> 3 ^ y#V-ASc> ^'Ol'X 

. mm, 2wm& cho m& cos m^omm^m^^ st2i*&Dm&msm 

£> *TMA ^MT^^7Xi H^?*tUdTi?©«t-5ft^X5 KTkJ^ 
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QacK W7byr>' 5* h-^o*- ^-(tac) . U^^n^^a 
^-^-(lpp) . A7 7 -^ Pl ^n^-^-^ S&^M^^± ch-T 
X; h'-£?{^ SV40U- h^P*-^-. MMTV LTR;/p^— RSV LTR 

CMV ^n^- SRce^n^- PS^ii-T-Sy^X 5 
K^iis GALL GAL10 U#& 0 $ biCCYCl, HIS3, ADH1, 

PGK, PH05, GAPDH, ADC1, TRP1, URA3, LBU2, BNO, TP1, AOXl#©$l]$|l?fc£-{£ffl 

0 bp© cisfgji^^oJ.uy y Y<Dk>CDfi^ft>tL& a ^<0xy/N>t- 

u~ ^0J|!4icfc-ssv4o^v/^y-!^- (100-270 bp), im h^^fp^-r;i/x©^ 

*Mn&^£ir&-7?X$. KiLTte, mtfpBR322. pUC18, pUC19, pUCl 
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18, pUC119, pSP64, pSP65, pTZ-18R/-18U, pTZ-19R/-19U, pGEM-3, pGEM-4, pG 
BM-3Z, pGEM-4Z, pGEM-5Zf(-), pBluescript KS™ (Stratageneft) 

htih a ^mmx^mtimLtz^xi v^z-tLx^ #r&pas, pkk 

223 (Pharmacia^), pMC1403, pMC931, pKC30, pRSET-B (Invitrogen£fc) 

X^ t7$-t& ZifiWlf £> tU R&lftictepcD, pcD-SR«, CDM8, pCBVi pMB18S, 
pBC12BI, pSG5 (Stratageneft) t££it)<mf &tl&o SS^fiW^Xi 
Fi LTWu YIpM^*^ YBpg^^-N YRpSK**-^ YCpSW;? 

3, XLl-Blue, C600, DH1, DH5, DH11S, DH12S, DH5a, DH10B, HB101, MC1061, 
JM109, STBL2, B834^fi^i LTte. BL21(DB3)pLysSft£ , ;o<W£>tl&o 
JH2;0WS©fl§-a\ $Jx.Hf Saccharonsyces cerevisiae, Schizosaccharomyces pro 
mbe, Pichia pas tor is, Kluyveromyces $c, Candida, Trichoderma reesia, 

7 Mm, COS-l *fflS& CV-1» fc hWfflflSlfi*: 293», b bm!ffl&&%M 
31«, h h$£JlI&* 205$fe ^^X^»«^5fe©C0P *fflB& MOP fflSSU 
WOP StQH^ ^W--XwsAX^-»l£*£>CHO CHO DHPR- fflflS, t 

MIeLaiBSk -=<"}Xffla^C127j|§fl& v?Xi|ffllS&&#NIH 3T3 iffllS. ^XL 
fflife* 9BHK. HL-60 . U937. HaK . Jurkatffi& ^®{tfc®?£Ml£#l£ tlT# & ft 

^tWf&nSo S&i»£LTte. *-f ntS^ftttJSC'-l'^X (Bombyx 
mori nuclear polyhedrosis virus) % ^HK&&i-&£><Dfc&\ l ^& s tCDti&<DM 
^feC^^-tU Spodoptera frugiperda (caterpillar), Aedes aegyp 
ti (mosquito), Aedes albopictus (mosquito), Drosophila melangaster (frui 
tf ly), 1i<i ntt&fcS Wlrt'f 3ig#&B])& ^Rl»N»fxitfflUS C i 
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tifi&fbtlZ Luckow et al.. BioAechnology, 6, 47-55 (1988); Se 

tlow, J. K. et al. (eds.), Genetic Engineering, Vol. 8, pp. 277-279, Plen 
um Publishing, 1986; Maeda et al. , Nature, 315, pp. 592-594 (1985)) 0 Agr 
obacterium tumefaciens&^^iJJB LT. WfaMtik&^^Mkt LT$M-t& C 

mzftx^zmmmm, mmmm, dna m^^^-^t^-^co^muzmt 
Km$Lfrfy&&w^mi-&fr&<Dm^-v&&wk m&-fti$mm, dna t°u 

^ — 1?\ «2 £ u^rf- h ^ vx y x ^ —if. DNA V TO £ i, > & 
^li^tB^^o MFKI^iLT&s MxJ£, R. J. Roberts, Nucleic Acids Res 
., 13: rl65, 1985; S. Linn et al. ed. Nucleases, p. 109, Cold Spring Har 
bor Lab. , Cold Spring Harbor, New York, 1982; R. J. Roberts, D. Maceiis, 
Nucleic Acids Res., 19: Suppl. 2077, 1991^^5-15^ feO^ffbtt&o 

^dna i^^^&nsMa^sci^^^o %mm 
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i^ut^^o ±ME^«^»e>a^§{-i^LT{i. ^mm. &£n©^ 
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h 5 yx s> *—?Wtistsii?± titil^tt, ;^ x^ypft ? ^ 

£X£fcffiKySffl*t?t<So tfcs ^fcHRNA (dsRNA) ^^ffl LX©RNAi (RNA inte 
rference) &;^©JGSj£©;i£k&&o LTs — ^g^MCSNP; single nude 
otide polymorphisins)^^^ U^fe^^¥*f. 48ElfcTH\ ^^^S7 

{is cDNA-5 7^ y -&W% Ltzty, PGR SJfi^fcUtt ^S^_h^X^ y"r4 

x-5-CK^Xs ->'J3^ 
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Cy3, Cy5, BODIPY, FITC, Alexa Fluor dyes QSfi&g), Texas red (MB, 

»»(2-DBX mmfflby?y* >h*^*T<D««^f CMSXCtK-te^l^ h 
tiX^b — C^Wb&Celectrospray ionization: ESI), ^h'Jy^XSSU- 
if— S^-l'^V'ihsfednatrix-assisted laser desorption/ionization: MALDI)^£ 
^OMr^Sn. MALDI-TOF ^^Fffts ESI -3 jSHSffi^frrfK ESM#Vh5 

3r5£©DNA p30&3^teRapl£=3- K~^<£DNA) ^^S^fcfe^ $ 

^xcsia &£ea««^ ztitmmm^wto&^^&m *wm 

. C57BL/6 N Balb/C. C3H > (C57BL/6 X DBA/2) F , (BDF,Xi;£^^f;f bftSo C© 
©j.t*+^X«PSS^o ; e-^-tt<tr*^L<^U^-6o £fc»lA £#A 

o smt-«>^DNA &mx$ ntz-w xmp^ icr ©^^ttjsaa© 
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So dna fm^>i^mm^mmm^^x^m^y^%^n~~ \?t sdna 
dna &ms?zmm<Dmm&3&zt&ctiz£<o^ mAM^-^mmpm^m 

m«#J C-Ottf^-) ©X*y--vrffl©^tt£-£LTWflm&5«, 
^M^©^£im»«d£©-e££T Vf^VX *U rf* * K> 

O 

o 0Rtf> »te«A^;*©*ftl»*©DNA &L<teRNA *ejfe5Mff^-***-& 

o \~m& Ltz? w^o^T^jf-r 6 c ta^-e^ s 0 ^ y^^w^^t 

. MRU IfMWt'OtfiE JtaMflfc iftMs A, IWMrOte 
©*i*»&3fe©*HB&t;:o*, ^^©^l^ffi^S d S 0 £ ^ ^©*MS& 

ffl^S d <tic J; t), t^tf««B«©«66*J«»S «k -5 txmmmzfttZ d 

tfenrii67?abSo s^Biii&tsfc^fent^ ^d^ m&9>'<9H&& 

WAtf-* Brinster, R. L. , et al.,; Proc. Natl. Acad. Sci. USA, 82: 44 
38, 1985; Costantini, F. & Jaenisch, R. (eds.): Genetic manipulation of 
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the early mammalian embryo, Cold Spring Harbor Laboratory, 1985 tZifcD'% 

mmn?& o -c<fc < . * 1 ^te#«y^mc # y ^ n -^Mntf*K. 

&077^V h&tffg^&^rfe ©-??*>£>. F(ab')„ Fab' RtfFab fc^o 
fc77^Vh*^U S6(C5l>tt< tfe— o©inMXii^b°h-^ (epitop 
e)^r^^W^5^^5irL^U<ii^^L#k Xfct. m*Jtf, ^7Ko-A 
(quadrome), h y*-A(trla^tt^©zM^ffiH^SSfts «K3NWnI#. 

fs^i^&nsfe©. ^©«flBa»ex^w^y k-tsm^ 
Kfft u^^aBwosMWi, p3o ©n sidjaffloffi^fe^^n^y^f-K 

JEW*. |WT — teirL#©KiH£^A,Tl > a fc©T?£ So *y ^ n 
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©K^»i-(it^^sat© (tf U^n-^-;i/) irL^M^t^ib^^ 

^Ktik^rttL 26^*9 l/C#£C<b^i*£ TOi *S#fF3fl4816567 ■*§■; 
Monoclonal Antibody Production Techniques and Applications, pp. 79-97, Ma 
reel Dekker, Inc., New York, 1987 0 

*y^P-^;^#:^M^^^itHfi^^©M{-i^ /M^'J (G. K 

ohler and C. Milstein, Nature, 256, pp. 495-497 (1975)); tbBMf&^y 
V K— 7& (Kozbor et al. , Immunology Today, 4, pp. 72-79 (1983) ; Kozbor, 
J. Immunol., 133, pp.3001 (1984); Brodeur et al., Monoclonal Antibody P 
roduct ion Techniques and Applications, pp. 51-63, Marcel Dekker, Inc., Ne 
w York (1987); hU^— EBV-'Wyy K-v& (Cole et al., Monoclona 
1 Antibodies and Cancer Therapy, Alan R. Liss, Inc., pp. 77-96 (1985)) (h 

S. Biocca et al., BMBO J, 9, pp. 101-108 (1990); R.E. Bird et al., Scienc 
e, 242, pp. 423-426 (1988); M.A. Boss et al., Nucl. Acids Res., 12, pp.37 
91-3806 (1984); J. Bukovsky et al., Hybridoma, 6, pp. 219-228 (1987); M. 
DAINO et al., Anal. Biochem., 166, pp. 223-229 (1987); J.S. Huston et al. 
, Proc. Natl. Acad. Sci. USA, 85, pp. 5879-5883 (1988); P.T. Jones et al. 
, Nature, 321, pp. 522-525 (1986); J.J. Langone et al. (ed.), "Methods in 
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Bnzymology", Vol. 121 (Immunochemical Techniques, Part I: Hybridoma Tec 
hnology and Monoclonal Antibodies), Academic Press, New York (1986); S. 
Morrison et al., Proc. Natl. Acad. Sci. USA, 81, pp. 6851-6855 (1984); V. 
T. Oi et al. , BioTechniques, 4, pp. 214-221 (1986); L. Riechmann et al. , 
Nature, 332, pp. 323-327 (1988); A. Tramontano et al. , Proc. Natl. Acad. 
Sci. USA, 83, pp. 6736-6740 (1986); C. Wood et al.. Nature, 314, pp. 446-4 
49 (1985); Nature, 314, pp. 452-454 (1985) fc&WZZC^mZtltZXffl. ( 

» <£#{-S^r§ (*S#frff&816567 -99HIIMF: Morrison et al., Pro 
c. Natl. Acad. Sci. USA, 81, pp. 6851-6855 (1984)) 0 

*:W3<zye y 5 p -^vi^te. i^p —7*fflJJ&&ffl v ^TeDfflJl»£Mj CW 
>ttfs G. Kohler and C. Milstein, Nature, 256, pp. 495-497 (1975)) ttif) & 

1. ^mttm©fn^ 

2. &^1«IIiCc££tf^©&!!g 

3. S-xp-^M (#f«iffl§&) ©ifUg 

4. ^^»ii^P-^«<t©»m^ 

5. K— 7 (BS^fflBa) oaRR^i'P-Wb 

6. -ty ^ n-^;t/£ft£©$£6: 
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yhij7^t/xxf;l^ N-X^i/W5 Kj-x^/p^^ (2) jgtfcjb^ 
N ^-7fc-;W U h ■ ^^i/T—> (KLHX ^riu^T^S y (BSAX IP 
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i)7^<VK !Bi7^fX BCG . U b°-y FA. U#7-A s zkgtftTA' 
? S/U^ttifA^tf&nSo ^6!£t*s mi*BALB/cft<tr©^X. 

xtc^LTs^iH^4oo tig/vm?, -^iMm^Mmi^m^^&T^miL 

. *f*L<ttl~2iliar<i:(=flSBarts ftflftrt* 

BALB/c^v X©#L BALB/c^v SXt^^XtOFl^Xtt I, ^ d 

3. UD-^ft (tWgS) ©MM 

*giL^l*»»u i^ts P3-NS-l-Ag4-l (NS-1, Bur. 

J. Immunol., 6: 511-519, 1976). SP-2/0-Agl4 (SP-2, Nature, 276: 269 —27 
0,1978 ). ?<)XUn-7 M0PC-2H?;U^-l'yS3fe©P3-X63-Ag8-Ul (P3U1, C 
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urr. topics Microbiol. Immunol., 81: 1-7, 1978 ). P3-X63-Ag8 (X63, Natur 
e, 256: 495-497, 1975 ) . P3-X63-Ag8-653 (653, J. Immunol., 123: 1548-15 
50, 1979) tt££JB^SCiJ&<T?£So 8-Tlf FT— VffittO^^X ? xp- 7 
M^tey;W<v3MEM *m, (jmmm , RPMI-1640 ^tt^eDffllfeiSH&lC. 

$t>(-8-Tif^T-V (m^5~45^g/ml) £flp^/d#;I&^ft^£^ 
«l&£r© 2 — 5 HBatCE^^Ta^tTBT^O*fflS^*^-rS C 
££o £fcteffl*ffl&#WU «#tWC^l«L^0^ RPMI-1640 

*/J^^*(MEM^ii) > DMBM^tts RPMI-1640 ^^^©SfiM^tfe+i-St^ 

Lfc-fe V^f ^ yl/X(HVJ : Hemagglutinating Virus of Japan)#±ffc 
W £>tlSo *F£ L < (is $Rfcf30~60%CD^ 'J if- u U 0. 5- 2 

miiiax.^ c: 1 1, 000—8, 000 yifu> u ^ -fr&m ^ > 

& Z. tfi<T£, £ £> fcifrf-mA* 1, 000-4, 000 ©^'Jxfl/y^iJ a K) 

U 1//<3J0 : ^ ^a-TfflSS^©*}^^ flRfcf 1:1—20:1 ehf& C £^W£> 
nS*^ «fct)*f* U<« 4:1— 7:1 <fc-$-5C S„ 
Bt£KlS ; &l~ lO^IBWftV t^icRPMI-1640 ^^^©ffllitigite^jtaX-'So ffik 
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FCS #WMEM igjflu RPMI-1640 ^fcc^Digitk BJrlB MWft£<W£>ft 

mum*-, *<m. i ~ 3 b r 1 1 1 HAT^m^sro^f & t ^ -5 £ -5 tc^ss 

#f(RIA) , If^g^flrCELISA) . ^fe^.^^(FIA) tt£©S0Jg?B. 
6. ^y ?v-i-JWm<DWk 

nhtitz'^zn) Y—*mu fcs ^wmbm *g*k rpmi-1640 tffi&£<D&g 
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-7VX?> (2, 6, 10, 14-r- Yvt ^JW^^^ft) >) ft£'©i£»£-JJSJW 

tf-SIfcMi, W^»BLfc«. DEAE— fe7 rn-X©Sn^\ 
~T"-f ■ ^a-7h^77^- :7P^f yA&^4b Lifer? >f—7M • 



TtS 0 — BJpm^tlfeDNA tix _hIB Lfe£ 9 {' LTS&3K* *-iCA*U CHQ, 

KW^Zte£LrcmWt%C£ti^%er£%>& (Morrison et al. , Proc. Natl. 
Acad. Sci. USA, 81: 6581, 1984) D LT9fM©3i^#^'a^rWr*^> 5 
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^ Jones et al. , Nature, 321: pp. 522-525 (1986); Riechmann et al., Nature 
, 332: pp. 323-327 (1988); Verhoeyen et al. , Science, 239: pp. 1534-1536 ( 
1988)) 0 tK/?D-^#k ^ft^ffcl h> tlizffllH ^fyft? Z.tti< 
rUBT^ t b*J 2 u-j-)]^fo&$mt2>t&><Dt b — ^mfefrt. b • 
7^^fP? JiP-vjiffilJS^^^-^&nTV^ (Kozbor, J. Immunol., 
133, pp.3001 (1984); Brodeur et al., Monoclonal Antibody Production Tec 
hniques and Applications, pp. 51-63, Marcel Dekker, Inc., New York (1987) 
) o ;<^x^isy4 tmfo&m£t&^hmw&m-&n &nr^3 (Mi 1 1 

stein et al., Nature, 305: pp. 537-539 (1983); W093/08829; Traunecker et 
al. , EMBO J., 10: pp. 3655-3659 (1991); Suresh et al., "Methods in Enzymo 
logy", Vol. 121, pp.210 (1986)) „ 

$ h ic c ft &gte&* h u fi/ ' <-f yti £<dW$&k& ^mmt 

«fc 5«tc UT#&*lSFab . Fab' , F(ab' ) ■ o fctru#7 5 ^ > 

tfcftte. ^tj^{«^^ii^r^ imtiW^^ 

yf^, &Zf^&m%j£fc$M-t2> £ ti^S £ (Zola, Monoclonal Ant lb 
odies: A Manual of Techniques, pp. 147-158 (CRC Press, Inc., 1987) 0 

&&M(D%& : £flimi-&£t1l<'T?&, $Rfct David et al., Biochemistry, 13 
^, 1014-1021 H (1974); Pain et al, J. Immunol. Meth., 40: pp. 219-231 ( 
1981) "Methods in Enzymo logy", Vol. 184, pp. 138-163 (1990) td tHH 
«©^*W&tL5o M^WKftiLTIi IgG Ifefr, Jgi=«^ 

*> vm^fb^Tc LTn&ftzmmm&SBvab' &m^&£ t**?? * £<, ^n&o 
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■ ami*. m^mEM&&w±mfim&, <o*j 

t * hh\ mtu-ss^m^ ajtv^s tzu^m^m^ ^jrv^-vmc 

tti*V%^ 5 WA;T y -tM\ ELISA ttiTSrjgi vS d <h3&*T?^ B-F^$t£ 
Km CTlHjKf-y- y hV y >y 7*V— K (forward) > F-f y ff7 
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S&t^ 6fe tf-X. ftftdHfetf, ^^-^u-k 

o 

mmmPk r#wk &%mn. ^mm.,AW^^^^>^t^m, mm 
%, mmm, &mm.^ w.w&acM' mt\ mmBm&z*- 

im^mm, wttfrsys* # t->^ v>wm 
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m^/s»t»M©^ffllBi^x*iL-ca. [ a2 p], ['"i], [ l3i a 
™, c 14 c],[ 3s s] tt£^wt>n& 0 

t Kny^— If. /;i/n-^6-7*X7i- h • Kny^— tfs 
X^5/^— if. ^7?7^; T^fvU^y v^x^-Hf. if 
. <7 ->^IT;^ U * X 7 r * — if . j*MmT)\sil 'J*X7r^ — if ft £<DT)l' 
*'J7*X7 r * — if ^iWStl^o 

T 7t/^7 U *X7 r ^ — if^ffli^^s 4-^ ^;i/7 >^ y 7 ^ V jvy * x? x 

-fh^ y -jvmm^ nhw^mm Ltzmm^^ ? u ;i/S/7 * y yst# 
'JT ^ v. h^y ^i^y^yft^ts^if t: • ^;t^ *5/^— if. ^ v 

^■J7x'j ^ h-> K. - hP7 x^l/tf^ ^ h Ktt art £-D-#^ £ h 

tf. ^vi/^-x-e-y • Ku^-waf©im^©iia^b* 
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b Kn+y b Kn^^W^ry b V b^^rJ 

)V*v. h\ 7/U3*-i/x* 5 x ^ try yn^-r u y-^z* 
7x'jx ;i/i/7x7-fe\ * y >fi:ir©;i/^ y -r ^ ^/-;k 

*»«fcM^ ft-;l«i7W? KS©RJS. b°y S^t^x;^ KSi 

l/;/5My5/T*-k ^MM^UVSMVf^i'T^-k N,N*-^yy^ 
U>bX3-KT-bhT5 f-\ W-xfl/Vt'X?l/^ h\ x^uv^yn 

>>y ^i/T ^-/p bvi/) a^sM = h\ x ^ w ^ 3-(2- tr y s^v 

S^*) :/n b";*-*- h (SPDPX N-X^ W ^ *JJU 4-(N-v U-f i *)\> 
) i/^n^-y-v-i- KSMCC), N-x;i/*x? J/W i. Vfr 4- 

(4-3- ktw/u) r ^;^yyx- k n-x^ ->>^ ^ 4-0 

^m-r 5 k(bmcs), * y ^a-^ x s-r-fefvk* a^t 9 h ^^k&tM&In y 
^;p-s-(4' try ?)\d -?v tra- w s-r- k y 7-;i/-4-y h^ 5 
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m&UZLtztO, *> £ ^ ^Ml^M^mh Liz ir&tzib, ?>'*?n, 

tiQm?y*?n. r;^;x %mmm. 

. **u k* wife jt& iPiftfis sib • ew> m una* m mm 
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SSBJ^J Cm3fK> . BSfaez^gfT ; H. V. Vunakis et al. (ed.) 

, "Methods in Bnzymology", Vol. 70 (Immunochemical Techniques, Part A), 
Academic Press, New York (1980); J. J. Langone et al. (ed.), "Methods in 

Bnzymology", Vol. 73 (Immunochemical Techniques, Part B), Academic Pres 
s, New York (1981); J. J. Langone et al. (ed. ), "Methods in Bnzymology", 

Vol. 74 (Immunochemical Techniques, Part C), Academic Press, New York ( 
1981); J. J. Langone et al. (ed. ), "Methods in Bnzymology", Vol. 84 (Imm 
unochemical Techniques, Part D: Selected Immunoassays), Academic Press, 
New York (1982) ; J. J. Langone et al. (ed. ), "Methods in Bnzymology", Vo 
1. 92 (Immunochemical Techniques, Part E: Monoclonal Antibodies and Gene 
ral Immunoassay Methods), Academic Press, New York (1983); J, J. Langone 

et al. (ed. ), "Methods in Bnzymology", Vol. 121 (Immunochemical Techniq 
ues, Part I: Hybridoma Technology and Monoclonal Antibodies), Academic P 
ress, New York (1986); J. J. Langone et al. (ed. ), "Methods in Bnzymolog 
y", Vol. 178 (Antibodies, Antigens, and Molecular Mimicry), Academic Pre 
ss, New York (1989); M. Wilchek et al. (ed.), "Methods in Bnzymology", V 
ol. 184 (Avidin-Biotin Technology), Academic Press, New York (1990); J. 
J. Langone et al. (ed. ), "Methods in Enzymology", Vol. 203 (Molecular De 
sign and Modeling: Concepts and Applications, Part B: Anibodies and Anti 
gens, Nucleic Acids, Polysaccharides, and Drugs), Academic Press, New Yo 

rk (1991) tz & ^ tet en?? iffl £ ntz-$M C*ftb(DWz&&tRmt*tl& 
#I&hj3©£lp30 ft# @fcfc h- P 30 mb, Sfr*">;*p30 tfrftfcif) . #(c:^y ^ 
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^ P 3o * 

SUM*. JI«&tf/Xtfl«*«feaLfct). (ii)^Mp3O-Rapl©^2fPfflic0H 

**toiLrt:?K (iii) a^30-RaplO|SE^oB^^S*BilN»*«^^*BflB& 

fctU (iv)^p30 ^^^Jt®«S»*»J3feLA:*3. (v) ^bSttfcRaplt 
p30 <h ©^^b^ft^/Xtifflt t A: D . (vi) ^Mp30-Rapl$£&*£ if* 

5 0 S&ffij&S; iM$r£s itaMH. Mtfgftu m^n-^x. JSfb, ft 
*^id^f^ ^Mp30-Rapl fSKD^KX tt^Sffiffefe -5 1 ^ fct£«JS 

. • Kama* ft&s&k ffi*^ynk *</Us^m»jx SHHHKft&E 
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en «4Efl2*aa 

( 1 ) iiiP%§3&ftil 

*7*/l/©fBSi (HO—200 g) ^48^1^^ii72^^ (<IU § 

fflm&wffiffimm: (m&m&mm n\n root ) zm^rsm. iwtt. 

(2) jmmmm 

0.2°C) fC10~128#P^t- o 



C3) >r vhv^»>vaw 
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^J^corm :^vb (22—230 g) *24^p B ^*f^ indomethacin (Sigma) 
30 mgAg^&T&W&o 

(4) >>X-f T 5 

^x;UD{« CWistarifHi) *24^Hffl#fe^Skx Cysteamine 300-400 

rogAg^TS^So 

(5) ^E'MfKSci^^K 

^TJU<Dfm : 7<y t$24RM£&-&jtik Jfe^^/^K 0.6NHCK 25 X 

(6) raiUK 
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mm^Sls : ^ y ^x-t«U1 U 20 Xg&feftO. 04-0. 06 ml^itil 
fmco^m : $»®®f£K:#SH fcj^T-?S&5E£-tf\ WIS [1] ( 1 ) ©f¥ 

*f^©« : 5 v h t-3 X DSS Cr*X h 5 «t h 'J ^ A) 7k^£ll H 

mmm.<m** •. 1 x Dss^a^^saiaiaHiiHk i4a^»s#ts 

tt&jB£fiftrgjE (KfflH^M "Win ROOF" ) fcfflUvTSBfc. AIN©M£-*-£ 

[3] ^D->^ 

■^T^WDfl^t : 79 htdTNBS (160 mg/kg in 50K ethanol) &Hfl»5kiift«fc K> 
» «a&f : Os Sft : 0. 5. «K : 1. 0. : 2. 0. HJg : 3. 0©5SPti- 
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w mmmmm& ccopd) 

^T^KDfftffl: ^I/ty McS£±3HS6£&K(INH06-CIGR01 ffi> M. I.P.S) 
£M^T^IK©^©£MM£30#/H. 5B/ai^ W«tSo 

^ nabf : 0. : 0. 5. «K : 1. 0. *^JK : 2. 0. if® : 3. 0<D5 
*-r/UDfNM : (C57BL/6N, ■¥■) 5X10 4 fi/0. 2 ml©B16v 

o 

m*jns*v >*mfcx?m&t&o w^^^xu Bi6»©^m©^ 

*7*/WDft*i : (BALB/C) £DNP-0VA + Alum (Dinitrophenol-Ovalbu 

min + Aluminium hydroxide gel) £^rt&^LTfc|gfegff^-£ 0 g^l4B^ 
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iC^/WCDNFB (Dinitrofluorobenzene) LTW&t&o 

hic5 % ovalbumin 0.7 ml&ffi&Lm?t2> 0 «f^UH«»=JflW''F7M 
WH3BMU BBSS^KV^J:^ 500 ml/inintDm-r37~40 o Ci^P^L/^ 

^t-^A$^^^ 1 X ovalbumin 0. 3 ml ^fm^MB^^tA^ "tiTUSS 
C 8 D n&m 

t^UDfpg! : ^U^-.y h (Hartley^) 1-0. 5ml OVA+Alum (10jag0VA+10mgAlu 
m) £rDayl& <fc 0^14»z#Hftl*iH^ LTJSfN-So 

JPD 3\ UMWfftJM-So ^©30^tci0mg/ml©0VA PBS(-)*ifc*10£ffl|ft 
A^-tJrT^B^^o 0VA^4^m(-400^g/mlcD^^33 U >£l£f B 1©A$ 
•ti:fc^ »J^«¥Mtk#ftlf f * ^ A ^T^idSJv' ^ ^ £ LTPenh& 

( 1 ) flm&£*Mtt 
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mm']j^^um^^^i7(DmmKm^(D^m^-o -m ? a tan? 
Ms m&M*vm *»«^&?u»y >w c^u >^ 4u 5 mo 

#$S1.8 mm, 38#S|51. 2 mm, 0/D 1.34 mm) ^^M£»LT 
f$fc^ (#$51.8 mm, £tt$1.2 ran, 0/D 0.99 mm) &m-f&o L^ta 

ci ggtp-y^v?- 

^^^©f^i±#%^18ic|Bt^0^i^oT^T'5 c t^g^c 
^T^WDfEtSi : t^X (DBA/UNCrj) 5cn-5-y> (Type II collagen K-4U 
^->IS£f5fefc:3 5-Yy3 mg/ml#W)i^*©FCA CFreund Complete Adjuva 
nt) ©J^lS^^^^gyCn^-yyl.B mg/mD^v^X^agP^rt^O. 1 ml 

: ^^l^0lOT^t>9iiP B m^^iai|HS^PS#-r 

-So 
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Cl 1] ^cDlfeo^^mi^^j* 
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19 : r^i^cD^rTJ . ^fiJMedical Technology^. EWMJJKtfSi^fck 

ggtgk (c) *f£»tn$K gflirtf- (*y*n-^Mfcf*£^£r#-3) 
-t&fc&m (BWfe&Z&M Lite t> * S H tmffi • K8N*3 £ ©Situ * a ^ 

^^^H^^fi^Sft^B^yttt*©^ (e) *^TMi-t5DNA ^t* 
®&Bt\z3ftt&T >tt Kft£\ (f) *88Pi*tefli LT 
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«#*nW («k i*P^ *ft»F^ #Mrt. «frtrt. fitK Jttei*5 v IftlB 

ml wbs^j. wmmk mmtk mmmztfiwfbti 

. mm. mk x.v*fjiftk x^^yt *>n*m 7m 
Ms swrIs u-^>h^ o->a>a xry-m !&A 
mm* mmmk mnmk mm. ^y-m ^u-a^j. 

^v^j, jB^js ffi^sjs m®k wmk »k m ^t*^ b&js&i 

m®k mmmmk ^mmk mwm. %mk mmmk mm 
s y/wfcak ffiftSHU tt*sis 9mnu ~*smk mmk mm* m? 
&k tmmk mmk &mk mmk mmjm, iamm*£*wk*>L 

< tt&&=fcrtraBV\ tilt t biz*mi(D9 ^^H^*jSPt5 d t»cj; o 
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y/'Ja-MtO . fiSSSM CPU*.*** '^WW-^ 7x;-MiO 



WO 2004/040302 



PCT/JP2003/013937 



8 3 

g^&&T*%& 0 %>mm^ MMm&ti&WiL tk*»J cefe^^ 

\iffi£mmv$>&n PEG £*££r£U63£. 35»^b^©$6Sgg*83ttf 
^■r-fe;i^S©tf5cAtLT-^-x.X^ J;^ 0 PEG ©«t 'J v-te. T ^ J 33$ 
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©7USOa-7^Ss y^HflMgOe-TSyg. 7X^7^>SRi^ 

^ 99-t±gy4A>yu&3&>'<99--U tlzM&$ LTffll*-5 d 

> am S^iSS. #&0*^6*Ha\ jW©*©B#J=te 
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©^W&n^o *^©MttBfc^ti, fllx-tf. (a) H«fe^p30 
*©S9t$M*y^:^h\ *<DH8PcD^^K*fctt*n&®*», (b) 

dna tt£<z>8Sg& (c) #f£0JI©^k *©-SB»f)T- C*y*c»--*vi4W*£& 
3fcii*<DfliSa»flK (d) *»>30 iRapli©H®*aEffffl»=jBEg^-*^ 

^ $ &t=ittp30-Rapl^®S!f» CiE»*SWd31W ■ BBS) fc#jreife»K 

o ^p30-Rapl^6^^-5flfiS*Hfla^^©. mt»»s ife 

, wufHMk ards cmtt«nas^ 

so . copd cisiffl^ttM^ii) > »tfr>3";^ mof <&m%PF>±) ^ si 
rs c£gtt&£Kffi£ti&B > ^ittxijf^f-f^ s^m^w^. * 
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?mm, wmmjjm, mm*$m, tu-vm, b« ^mmtm 
tmot^mmism. mm&^vtzib, zbictemmmu, imvm&z® 

& &^J\s-V-&£lz&to^mt&&jb\ m.a&-^ir&m&, io#g~iOgAg> 

L < telOO#g~lgAg . ± W t U < mmg~100mgAg&W&° j^S 
S^-Sfc^tts O.Ol/zg—lg/kg/hrxehr s £f£L<te 0. Ijtig-lOOmgAg/h 
rX6hr . J;J3#F*L<te 1 #g~10ingAgArX6hr&^-r3o E^lfr&t&M 
1 fi g~lgAg . *f £ L < mo fi g~100mgAg. <fc 0 L < 100 ti g 
—lOmgAg o ^fti-S^S*^ ljug—lOgAg. Iff* L < «10 

jug~lgAg > £W£L<«: lOOjag—lOOmgAgaWSo 

<Dtmk mmmmzmttzn^&wim^ mm mm rMoiecuiar ci 

oning CManiatis T. et al. , Cold Spring Harbor Laboratory Press) J ) l^M, 
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KwUz.££rtZ>tt&m'M-t2>ti#>, RaplO?SW(aaeH*»aplV12*bai t»c; 
WTwo-hybr i dfefc «fc olt h a«cDNA5 -f 7^ V £X £ U--V^Lfto ^ 

Ras/Rapifc^r >(RBD)*^o^*3^©g6M^3- K^S^ 
^■^StU P 30£4r£Lft (Ell) o ^-^-X®^tc«p30teflorel 
£RBD -f >%&/u-eC$mM&T*T $ ;W$^-WtLT^tz (Bl) 0 t 
yAf-^^-^O^tlf^bx p30teNorel©alternative splicing productTC 
* 6 d <h »o fto RT-PCR^iC J: D-rr) Xp30cDNA t>J£$t Lfto 

P 30*^^^apl{-^••r-S*^ ( ^:■5^^MLfCc ^©ftj6Rapl©N-5$fM& GSH (gl 
utathione-S-transferase) £m£r£-tfrftS6 JI(GST-Rapl) %j<MM~?m£Lt5-± 
. ^^^>i^^5A^ffl^Ti!tSgL^o t^p30cDNA©N-*MlJ{Olyc^ 
t° h t/dWyc-pSOit^^COSSiHBSi- h7>X7x^-> 3 y LTp30 

^r^Aic^ LTl/ * 3 nm\M&ftl& L ft 0 Rapl teGTP £ <tStef fcSU- 
tttK GWk%g£rfr&£^£i\Mfct£%®X\ GST-Rapl£-GTPgS. GDPbSi^tt 

GST-Rapl^IUJRLfco RapHd|&£Lftinyc-p30CD$fcfiIfck HfcijL#ictriMyc-Tt> 
XlgG2a irt^CCell Signal ing)£ffl</\ Z. ftmbKMP fiBttDjfr^ XIgG (Sig 
ma) ^ffl^T. ECL fl339a«tt"C<b¥»*ffl7 <f ;UA<^ersham)£i£#$-£T& 

(RT-PCR}*icJ:^p30 <Dj&gSffiftft) 

p9Q<D&VffiV0§BB&fr& ft 26, RT-PCR&f £«fc o Xp30mRNA©^^il^ft 

o &tzmm^oreicr>mmbmmbfc> m* tim* am mu mi 

^&RNA*WffiU cDNA££rJ&^ PCR&tcJ: Tp30 (P)i:Norel (N) cDNA& 
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ifcft Lit (EI 3 A) o mRNAS©33 ^ h u-)Vt LrOfJVn—* 3 V M»R|S 

^(G3PDH)^ffli,^/to *cDjfe^ pw\mmtm^<9gm*&&tiK 0 ^tuz. 

p30&#l»(HL60, U937X T U V^GJurka 
t, Molt4X BU^^^(BaF3, A20, Nalntf)©ffl«i£|^U y^y-^ffl 
Ml6)^te2i§5ILWte^*: 0 ^tiK%lrC, Norem£;ft,b©ftfc?^t 

>f yfiaffiiaotjifWic^ht^^ RT-PCR&ttl £ «X p30mRN 
A0^*^#?li t^(HL60RA) d i«m^tL^c 

(p30 * y ^ a - 

^^Xp30cDNA^rpGBX^s^^— (Amersham Pharmacia) icsubcloningU 
ffl(BL21)#A^ rap30©N*WiJlCGST^^$-ti:fcGST-rnp30^^$"t±-/io ^ 
Ab^BL21^LB±g*4OO0Jk 30XIT*ii^H±. OD 50 o 0.5(C^L/c^TIPTG ( 
0. 2mM, Amersham Pharmacia) S &fc 4 B$|HP3£ Lfco BL2l£ 6 OOOH] 

mximzit, pm*-mx&&t> pbs Gmi-antt. iit»« c h * - 

MX, UD-200)T?ti£* 6 ^ 15t!l>ra4Ill©*fr-e8S3S^-«o 9000II]|et36£ri& _b 
M (Amersham Pharmacia) (Ci|£&3-fci\ 100ml ©PBS"?^ 

$l yMtty (5n«o *u PBsi^LT^uftaaafcisiLfe* 

MGST-humanp30i^r^^^'V h (Difco)*iB£-U (UKY/NCrk 
i| 8 jgft * U iy^^^V HrV- tfX) ©JSaKKrt^O. 2mg/0. lml&U" Lfco 
liiim> ^T^^Vb (Difco)t^L^GST-mp30C0.1mg/0.1ml)^H 

^)JxfU^ij3 1/ ^J&gfr^m \ HAT^iifeCGi bcoBRL) Ct^ n-T 

1995^) 0 12 i&«±?it£EH]JRU p30^^-S$t:#^ELISA)S 
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BLISAt^ffll^lrLlii: LTMBPGnaltose-binding protein) t®b&LtdmP-hp3Q 
&J<mW^0&tS^mLtLh<D&&3Ltz o MBP-hpSOfct. human p30 cDNA^pM 
AL^#- (New England Biolabs) {csubcloning U ^l' b-X$££Mfi®£ 
(DM&M&M&flFMlsfr (pML Protein Fusion and Purification System, New 

England Biolabs) D MBP-hp30 (0. 2mg/0. 2ml/welD&96TO fl U- h^El^kL 

~*TM &mWWW, ^I^Sk 1995^) o W&T*&^tz±mi~^Thumn 
p30 cDNA£ h7yX7x^h L fcCOS*fflBfr£rffl ^M*-*? y?V >y WJ- 

—?K^Tm^%iU ^n-WbL^o fcfV^f &1z&, P3 

OCDN^ffi^ (RBD hV >f >JBU*«rdtf) . C;M^ (N5fdg£RBD hV>f 

^xx^y&fcTflfejfeLfcic^ N*iBWHB»*"S*>®4-3 31.2 

, E3.7, Ell. 2, G7.3) C%m&m&t2>&<D2'0- 34. 1. H10. 5) T&o 

0 #SK#E11. Ziffl^fcDxxi' V^P «y h©^^^ CIS 3 B) 0 HL60£ 
U^y^^^^MtT^^f^h^-tir^ljaCHLeO RAX vitaminD3 (ImM) 
iTPA (10 tig/ml)T'$lMLTV^P7T-^!^b^^»(HL60 D3+T)T*te 
HL60tirhKLTp30CD^^«pL-rO^ o Nalm6 (BUV^l^X Molt4. Ju 
rkat aUV'^SX K562(#3f3^X TF-1 (#S£S) -£^^«6£ft*: 
o (H3B) 

^ilfefflj4 

(1) W^©p30iRapl<h^ic^$^i^r©^]}^^ 
pSfoWSteffcSRapl (RaplV12) >iZ&Zim®&kfc¥<D£?t£f£ 



WO 2004/040302 



PCT/JP2003/013937 



9 0 

5 t HFA-l£^£^proB«^BAFiCp30, Rap 

1V12, Rwimtpmomz^Mz&tzBmm&ffi&u icam-i±-?©« 
mk&mm Ltz 0 m^icm-i t t h wm-imfe&vmfe t h&^n y y 

VFc^tt -tir^gae(hlCAM-l-Fc) 3rffl I fflB&^teB ioptechs*±© 
AT Culture Dislr>XxA(AT Gulture Dish system, Biotechs, Inc)£rffl^ 
*: 0 S6cm©MFfij^P-h±4- ICAM-l(0.1mg/ml) ^E^bL^L^BAF 

fi^-ol^TM^U ¥^S^tt^L^c RaplV12teICAM-l_bT?©|ffl 

(2) p30©RBD hV -f y©^M&£Rapl £ £ -tfrfcfc|£r©M&to 

C ©^ic*5^ i-Tp30©it3it^ll^apl £#§1^ 5 d £ K T^il 5 <Dfr£ o 
frM^<&tz#>» p30©RBD K> -f (p30RBDm) ^rfWLfCc p30RBDmte 

RBD «T ^$#£tl^£7o©T 5 7 m> ^^t5"fel23#'; 5> >\ 124#=T 
135#Vi?>> 154#ys>Vs lSS^Uv^ 160#TX^"^^y^ 
N 161#TX/^^>^T5-V^»g|L^^#^^So C©p30RBDmW£ 
^R^ii^l" H^ffli»a t> GTP • Rapl tO&£T?£ ttl \ RaplV12 1 p3 
ORBDm^-BAFMli&tC^^-ar. I CAM- l±V<Dl&m5&& : &M'& LtztCZ. im®} 

Rapl iife^f 3 C t*5^SS?T?** CI ±frt>fr^tzo 

VKK^tl^ yK&Umm^<D%]$k%m£Lfz 0 fc hLFA-l£SSISi3-£rt: 
BAF»iCp30 ip30RBDm4#A U» ICM-1±7?©OT^1&&SDF-KCXCL12) (20 

nM) mEy\z±MD-im-mm^tz 0 ^©^m. p30ttSDF-i$iMJ-«ks*iM&Bi 

^^l2^icjT3it^o — p30RBDm(c(i j e©^^&^e ) n^^^fCo £*±© 



CpSOtCcfc^LFA-l^l^JfflO 
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U&tzlb, p30*3A9T^^«JMSS3S$-frs 3ABTKfflB&OLFA-l*^f & ICAM-l^ 

Jj^tiBCBCF-AM (Molecular Probe) "e^fe^^^U ICAM-1 (0.1 mg/ml) 

^-(Gytofluor 4000, Persepetive Blosys terns) Tfir]3£U InputiWIiatcWS 
S»L«JfeCDilJ^^©»©^?gft<hL^o ^©#£HI> 3A9T«t?©p30 

(0 6 A) o 

fcRaplcDmutanrais W^<D-tMl3M#> btvteW±?V$>&o Rapl©ef feet 
orj$m±m£tl2>T$JWSSfflti\ mZfetbt-tZ'. Rapl©T»lteffector^ 

icpoint mutation^AL^o Rapl©35#*P*~l'&$Ol'* i V^(T35E), 37 

^ vm^r^U ->^(B37G). 38#TX^5^Vg^Vl/^ ^ >Bft (D38B) 
> 40#^ p *> V * i^Xf-f> (Y40C) idggl L fc^#£tfF$8l Ufco Rapl V12 £ 
©^^^&B37G«p30'v«^^gtt*g|L'ri. , »53&<x T35E, D38E, Y40Ciip30{d 

OSm. p30iC^rStt^t-E37GT?©^ LFA-lCDlCAM-l^©S^®Jb^^ 
J6&tl7t ®6B) c COCi^^ p30i±Rapl©T^-r^_b#i-M-^LT^ 

TCR$ljmt- «t o TS§#$ tlSLFA-l/ICAM-lS»t^ RaplOjgftft&^S - £ 
Rapl©4^^m^^pa-l^m$*§<t^^!W$tlSC:t^^ 18 
t o £o P 30iiRapl©T»tE"e^*i-M-^'r £ L TCR£ 
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U WmffiM^Wfct&^Mfatfel taNp30) Lfzc dletaNp30tep30<D 

£LFA-l/ICAM-l^£t£8tLfco EI 6 CJC^nN;? deltaNp30 

ii^^Sfe^tt^s TCRf ll&lC^SLFA-lCICAM-l^©^*^ W"* C 

EUiCjfeSJ;*), p30(iRapl©T^T, LFA~l/ICAM-l^Lfc«^*t-fi 
CRaplip30 < h©^rf-m-tN~(2-^^;i'X;u^-;i/T ^ 7 -5- h U 

--mm cfb-^fei) 

(l)GST— Rapl \£-X<D?&& 
GST-RaplCD7 ^.-v 5 3 >^ y/^Oiiffl^X; Ki LTpGEX-3X (Amersh 
am Pharmacia Biotech) Liz 0 SSWI": HS^SftSRapl© a— r-f >^ 

B^J*^* * — ©BaraHIs BcoRI<D#][BBI*lM h<DWfc#AO;fco *©8k 

2±£^TO0M*£n££?^L*: o ^^-©BamHIlM htRa 

plCDiSStt 5 ' — GGATCCCCATG— 3 ' ktZ ^ft 0 f# £> tl/nGST-Rap 107a-^ 3 

&£nfc*3§ffi£^ U 0. 2mM IPTG <A V?v t°;U^^5 * h f ? 7 5/ K) 
MX* y/^^^^^»^X(30°a 2^M)^»0«i-GST-Rapl^ y^® 
fci^feS-Hrfto >^m^^i|icT]l|iRLLysis buffer ClOOmM NaCl, 50mM T 
ris-HCl(pH7.5), IX Triton X100, 2roM MgCh, 0.1 TlU/ml Aprotinin)X^fl? 

^Glutathione Sepharose 4BH'-X(Amershairi)^3D^4 < CT 1 B$fHRfS£-fcb 
. GST4taplH-X£ffl£Lfc° 
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(z) vsmmfacaim 

10%=i>yj^>Y ©293HfflJ§&i£p30-Myc tag©y 5 X ^ K£ .x l^^hnt'U 
i§)J&Lfc»£Lysis buffer<3§fc¥U m^l|CD^{c_b^[lii{JiLp30 Lysate 

(3) m^mmm. 

GST-Raplfcf-X*25/£L£rLoading buffer (25mM Tris-HCl(pH7. 5), 2mM EDTA, 
2.5mM MgCU ImM DTDT^U 2mM GTP r s (s i gma) mu^XSTC 15# 

h Uapl^ttttLfco ^LOpSO Lysate^x.T4°C 

-e30#^KfS$#^ o c©30#©^iamj{-^m/iMi/J:5J:9{eiN-C2-^ 
^vi/x/w*:— ;ur ^ y -5- h y -y/i^oy f-;u-3-fcry sw n^-tj- 

a^u- ^ k • — h u ^ a& ■ —mxm (At^M i ) ^trax^o mmiysis 

buf f er-T4|Hl^ U ^-e^tffi Lfc tf-Xf-25 u L&imW yfjW <^7r 
-£;teTSDS~PAGE£>1f V^Pi L CI ©If- V ^U^SDS-PAGEfc^tfT £ ^ 
X^^P>yf^^ofe P30 CC#£H ta— Ma{*4c£nMyc^ X IgG2airC 
ffcCCell Signal ing)*fflV\ ll^^HRP^fiO^v^XIgGCSigina)^!.^ 
s BCMfc^^T>f \^$&m 7 -f (Amersham) #T^& L fc 0 

>fh^l%3feffl-7^^A^M7fe^itT#bn/^^ K£M&8¥#f77 h (win Roof 

m&rm^tu^ Rapitp3o t<m^^uwt^mmt^m(o^ y 

P&8fciCl/C, ftRi^#^¥6-263735^^ic|g^©#@^T 5 y MJ7Mo 



/ 
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(1) p30fc<fc£ft/h©©3S» 

P 30 ©^/J^«#^^CD^W^<^S^&iC3A9T^MSi- fc hp30 ©iftiS^&ag 
Abfto 3A9T»£p30 £3$A Lfc»(3A9/p30) ^nX/^WT^ft K 
T? 1 5 gSTSSIfc # U L U S> 3 - h L^X^ >T R-"7^ > h Lfc, 
PBS TSSBMk 2mMMgCl B £»lLfcPBS/0. 2X Tx-100 ^DX.. 5 3MIKV*a 
^-M/io PBS TSJI^K. 5 %^ttfofltT?2 0fffl-7vy**yi,1Ze 
. ^xSfa-^'J >*fc# (1 %BSA T5 0 0^#fO **p^ 1 B#5SH 
^K- h Lfc> 4 0PBS/O. ISffiSA T*?m^ 400 ^f%lexa4885^V^^rta^ 
r>XIgG (Molecular Probe) *ip^ l^y^-M^ 4HJPBS/0. 
1KBSA -tfS&SK #$U& U-f-W« L/t (08) o *©IS». P30 

(2) T» £ i^^^fe £ ®S#f ^fc £ p30 iLFA-1 ©J^£ 

T *HJfat^m^^Hlfe(APC) tOi^B^t«T TO©^3^£i^t^3fi 
H/3^»7f*S3^ C®^(C(iLFA-l/ICAM-l^^-So *C"eC©g^Kc::Jst;J- 
&p30 tLFA-1 OB&*85^«fe» T jUBUat LTHBL (hen egg lysozyme)#Mft3A 
9 T APC iLTCH27*fflBS*ffl^"CteWL^o CH27M& (1x10 B /ml)*HRL 
ftDR (100 jtig)*fiD^-ri 6^P B ^*L^ 0 [rH&©3A9 T«£CH27*H 

fl& (lxlO B /niD^e 37^3 QfM YLiu 3.3J(/^W7 

;l/^h KT1 3fi-ffl5fe8L #ULU S»*a- h LtzX-y-C Rc^?> 
b Ltzo PBS 1?ffifr$k, 2mM MgCl. £»3 LfcPBS/0. 2% Tx-100 &in*L 3#RS 
^ h L*: 0 PBS "CSffeJNfc 5 %^M^2 O^fflt/ov + ^Lfc 

c hirLP30 Scft (10jttg/ml) (Ell. 2) . *JD^ lWV+^-M/i 
o 4 IhIPBS/0. irafc&#, Alexa-546^r^ *y hifre^XlgGC 1 %BSA T500 

Molecular Probe)*JP^ lWV^-H/i„ tf^XfcT^ 
X£?lLFA-1 ( 1 %BSA t'10 0 feWi Pharmingen ) 0 4 EUPBS/0. l%T*ffi¥ 
8k 1 %BSA Tf 1 0 0^#f?LfcFlTC- ^^l^ttf^ytfe* (Jackson Labora 
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tory) Hm&s 1B#RIH V+^-hLfco 4 0PBS/O. IXVmm, £$U& V- 
1f-0f8fe£n?8S3SL;fc (El 9 :£TF©p30 ©?*iiSll^^ttll< T^ISIJjS^ 

U~VO^^;L^^»$n^) o *©*S^ LFA-1 ip30 WT-APC OMSK 
H5»U ffi#te&B#Ltf: (merge) 0 dfttap30 ti«t5LFA-l ffi[ffll©*ft&l(t«fc< 

p30i^^ h5^z-y £ XCDfm 

CDMtc. EcoRIlM h X^-^-S^iJ^« LfcDNAtf^fpM Us 

CMV x. >v n y +f— @^rJS.^CAG^a^- ^IB^ij^-W^^ <^ * -pCNX2 OMR* 
^2ft&^<k^#!£) £ BcoRI (^^V^ftSD «L^tOlCfAl^ 
o ^f^7X; K£Sal I -HindIII7fiaHrrSc:t^«kt). Sfc&Afcffl^S 
DNAfrK* (3075bp) . fiP^CMV^>^V^-l^IS.tJ f CAGya^-^S^iJ©T^ 

h7>X^ ^tfXf&W*. Gordon 6»©^i* (1980. Proc. Nalt. Acad. 
Sci. 77:7380-7384) ©3feg&T3£Sfe#-5o 
frfm^XCSm/m Crj (B*f+-^^H iC&LT»$f»£2M 
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3£ft$b> WWMiZ3Efttm&MZ$, E^ffiffl ©Mfflit^ £ X {Jcl : MCH( 
ICR) (B#?UT) } ©IPWi^^-TSo £©«3^it^X£LTte. ^tf 

^x>X : cord;27-2537-01) KJ^DNA&ffift-r&o imt±tltzWiA&-T >^ 

[^^nATGACCGTCGACAGCAGCATGAGCAGCGGG CS^J#^1 1) &<^ATT 
TGTGAGCCAGGGCATTGGCCACACCA C@^fJ#-^l 2)£ffl<,\ PCRiC.t^^A^tl/cfj 

5' «!l!-#^^-SCW promotertC*ftSPCR[^-7-f T-t LTATCAATTACGGGGTCATT 
AG <le^J#^-l 3) RmtJTACTGCCAAGTAGGAAAG (S^J#^1 4) £^]t::J;<9 
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(1) myc-tag (MU<D^2 LTfEbtU myc fc^3£L#^&|& 

ATGGAACAGAAACTCATATCGGAGGAGGATCTA (S^J##: 7] 

(2) «3UcDp30 ©^S^iJ CtSEmyc-tag Hten KVATG <h 

ATGACCGTGG ACAGCAGCAT GAGCAGTGGG TACTGCAGCC TGGACGAGGA ACTGGAAGAC 
TGCTTCTTCA GTGCTAAGAC TACCTTTTTC AGAAATGCGC AGAGCAAACA TCTTTCAAAG 
AATGTCTGTA AACCTGTGGA GGAAACACAG CGCCCGCCCA CACTGCAGGA GATCAAGCAG 
AAGATCGACA GCTACMCAG GCGAGAGAAG AACTGCCTGG GCATGAAACT GAGTGAAGAC 
GGCACCTACA CGGGTTTCAT CAAAGTGCAT CTGAAACTCC GGCGGCCTGT GACGGTGCCT 
GCTGGGATCC GGCCCCAGTC CATCTATGAT GCCATCAAGG AGGTGAACCT GGCGGCTACC 
ACGGACAAGC GGACATCCTT CTACCTGCCC CTAGATGCCA TCAAGCAGCT GCACATCAGC 
AGCACCACCA CCGTCAGTGA GGTCATCCAG GGGCTGCTCA AGAAGTTCAT GGTTGTGGAC 
AATCCCGAGA AGTTTGCACT TTTTMGCGG ATACACAAGG ACGGACAAGT GCTCTTCCAG 
AAACTCTCCA TTGCTGACGG CCCCCTCTAC CTGCGCCTGC TTGCTGGGCC TGACACGGAG 
GTCCTCAGCT TTGTGCTAAA GGAGAATGAA ACTGGAGAGG TAGAGTGGGA TGCCTTCTCC 
ATCCCTGAAC TTCAGAACTT CCTAACAATC CTGGAAAAAG AGGAGCAGGA CAAAATCCAA 
CMGTGCAAA AGAAGTATGA CAAGTTTAGG GAGAAACTGG AGGAGGCCTT AAGAGMTCC 
CAGGGCAAAC CTGGGTAA K^iJ#^-:3] 

(3) p3o cn *ioi #@T-7-v©fiiicpg^a k>o tztzu me 

ATGGCTGGGATCC GGCCCCAGTC CATCTATGAT GCCATCAAGG AGGTGAACCT GGCGGCTACC 
ACGGACAAGC GGACATCCTT CTACCTGCCC CTAGATGCCA TCAAGCAGCT GCACATCAGC 
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AGCACCACCA CCGTCAGTGA GGTCATCCAG GGGCTGCTCA AGAAGTTCAT GGTTGTGGAC 
AATCCCCAGA AGTTTGCACT THTAAGCGG ATACACAAGG ACGGACAAGT GCTCTTCCAG 
AAACTCTCCA TTGCTGACCG CCCCCTCTAC CTGCGCCTGC TTGCTGGGCC TGACACGGAG 
GTCCTCAGCT TTGTGCTAAA GGAGAATGAA ACTGGAGAGG TAGAGTGGGA TGCCTTCTCC 
ATCCCTGAAC 7TCAGAACTT CCTAACAATC CTGGAAAAAG AGGAGCAGGA CAAAATCCAA 
CAAGTGCAAA AGAAGTATGA CAAGTTTAGG CAGAAACTGG AGGAGGCCTT AAGAGAATCC 
CAGGGCAAAC CTGGGTAA QK?U#^:5J:3tfJta 

nri.^tfflftifi^jffl«sflBi*sftLTi^o #mj#$mi-tu& p3o-Ra 
mm\m, mm^tLr^m^^o $e»t^ $^p3o h*^^ k<p&» 

SEQ ID NO: 1, Human Rapl 

SBQ ID NO: 3, Human RAPL (or Human p30) 

SEQ ID NO: 5, Dominant -Negative Human RAPL 

SEQ ID NO: 7, Nucleotide Sequence for Myc-tag 

SEQ ID NO: 8, Peptide Sequence for Myc-tag 

SEQ ID NO: 9, House Mouse RAPL (Region 104 to 901 of mRNA) 

SEQ ID NO: 11, Description of Artificial Sequence: Oligonucleotide to ac 
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t as a primer for PCR 

SBQ ID NO: 12, Description of Artificial Sequence: Oligonucleotide to ac 
t as a primer for PCR 

SBQ ID NO: 13, Description of Artificial Sequence: Oligonucleotide to ac 
t as a primer for PCR 

SBQ ID NO: 14, Description of Artificial Sequence: Oligonucleotide to ac 
t as a primer for PCR 
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m * © m m 

1 . (1) (a) Se?lJ#^:2-m£ftST ^ J $?@e?'J<h|WHfc L < tt^Kttte 
If!— ©T 5 y|BEW*^rt-5ffiiM©# U - h\ -£©^5^7°?- KSfctt 

^©jg, ~Btzk @^ij#^:2-r^n5T^yms^j©i2#@©^>j^v^<y v 
jwm\*&$tz>fflm®# y K^&tt«w>&»?*n5— o©# y 

K, (b)^iJ#^:4"«$nST 5 y^@^J t |WJ-=b L < «fUf fttc:|Hj- 
©7 5; HB^J&^^rT & # y *W K t> L < «*©&$3"^f- fcii*©* 
^^^S^&^lR^n-S-o©^';^^ K> W(c)»mi^^ti: 

(2)ftf3E(a)^> £>jit^£ ftS— o©# 'J KilWECb)ffi^ &iH4R£ 
ftS— y K«h©^S^fflS.t>V^^(^^r©^^a-rsX^ 
*^ti\ Rapl £p30 1 OfflEftMSRtf/* tz-U^^^Mh 5 1/ * lifflSFT £ 

2. a) (a) i^&amsfts-ootfy^^R o>)«fs&>&«R*n 
(2) (a)s^&^ns-o©^ y ^^f - Ktcb)»3^6aK$ns— o 

©^ y K<fc©*BSfpfflS.^/^^{i^r©^^tB-r§X^. 

3 . ca)^&a»^$n5-o©# y Kaop/sfcttCb)^ &b 

^iam©x ^ y --y»o 

4 . (a)a^ e>igjR$ ns— ->©^ y K&tf/s ^« a>)#&^ &k 
mznz— o©^y k*«R3*u ^Wfe^ttj*fc«M^«ci^ 
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5 . (a)l$4n n-5— 'J ^T 9 ^ Ktc*S£ Lrt: (b)S^ t>SiR 

c£i£«ttk cms,©* y - K©*iSfFffls.o'/«^ii^©^ 
$n5-o©^'JW K*»(a)sf©#';^^ Kfc2^*H*afc#*fcMtt 
ffl^aj^am*® i ~ 3 ©^vffu^— Kisife©;^ y v$rs&> 

(b)©# y FtSti^lWte^^f \?Kl&t%—dttW8LXMr-d(MfcK 

©x^y--vir*^o 

8 . (a)ge©3H y m?m^: z-e&ts n& r 5 j mm&^t 

y k t> l < ws5#bs#: 2-^3*157 s ymae^u©i2#g©^y •> 

/ "\ ij § T 5 J WEW*#r § # 'J <^ K©N-*W!itc ?7t^ V-S- 

^©1 Yrft#vt?«& t) „ (b)I$©# 'J b>\ EW*f-: 47*31$ n<S T 5 JW. 

KW*W*#U^y^ K©N-**SHBS(CMycJ.tf h !l 
Ktfcte-toSTfcS&Jfc'E l ~ 3 ©I i-f ft^lcSRt&DX £ y —^yyjtfko 

9 . (a) B3yrj#f§-:2T?S3ftST 5 7 BffiEWtl^— 1> t < fct^Klftffi— 

s ffi?i]##:2-e£3ftS7 ^ yM15?iJ©12#@©^y U >-??£>£7 ? V 
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W-r&# V Kj^&ttSSW^W^^tL*— 'J KiCb) 
ti&— # U K £ LTtt 3. Rapl ip30 £ ©fflSflsfflRtf/S ft 

10. ca)^t»ms?n5-o©^ y mt>'/i ftticw*^ &a 

y-~ >?m*v ho 

11. (a)^&^R^ti§— o©^ y mxf/£ fttioos&^&a 

12. oo»©#y w&m%- t z~em.-t$tiz>T s y$?s^j£W-r 
# y «tt k t> t < ttgeyij#f§-:2-e^§ft5T * y s^j©i2#@©^y ■> >a< 
h5yx7x7 — tffttf y K4 ft te*©£©i. >-rn^-rab t) x 

(b)g£©^ y ^^f - k*<. ie?u»^:4TJ3isti5 t ^ y ssy!i*#r * *h y ^ 

9 i£fE*5©X £ y -y ho 

13. mem i t-iai£©x^ y -^yyttkttzt-mim 9 (riB«©x^ y 

--V^ffl^f £>ft£Rapl <hp30 <h ©fiEftMBRtf/S ft 

3 1 ^ «pj.#r a^fb^ft* ft «^©±io 

14. tepltp30<h©^^ffla^/*ftt*^*ia#^S8|lf^3lc:Ett 

©fki^feftte^©^ 

15. i»*^i3tciaife©f b^%^ ft«*©ift£#^ i/rft & i«i 0 

16. IftR^U^BSttC^b^ftl * ft LTft a [g^«%o 

17. ^SftttW©**^ 

(a) ifeffigejfe 

(b) $6S9&fe 
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(c) tt£&Hitt0?@l&KttK 2tt5 

(a) m 

19. W^185C|B^©^y £ o-t;lftft:*ffl^5C ££#m<h-f Sl^iT 

22. momK^mD^) k*/£b*©«*#^*- 

(a) ^El&S 

(b) ft^fc 

(c) !i^jfiB#cD*g$&£OE> Rtf 

(d) 0 

23. m%mi \z$mw^ y k* 3 - k-t s # y * ? i/*-*- k d 

24. lt*^3I^SEtt©# y 2 ? VJ**^ K^^frt^ 
(a) ££e££ 

(b) 
Cc) 

(d) ft 

fr&tz&ffifr zmtftitzcD b<D&%m$. M-irmt&tziMNtoffiio 

26. @^IJ#^-: 10 "C^StlST i JWW&]tW\-~h L < ta^g!ft}C|W]— © 
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^VX^x-y^I&^lo 
28. xS(I) 




-CI) 
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30. fj|^28iC*5l,^Tx X^v/^P7;V+MM-;l& 77>^W 
-/i^XWv ^ n ^ veS^^ nr 4> cfc v. ^ v W 19 > Y^T ;u 

31. «*SZ8»=43^^b6**^ N- (2-j.f-;Px;i/^-^T^y-5 
- h y n t 3 - tf U >W n^if i/ti ^ h\ N— ( 
2 _^ ?vux;l/*~/l'T ^ y - 5 - h U VMu* 3 - bf U - 4 - 
7;l/5j-o^yXT 5. h\ N— (2 — f v7v fcf;UX^— ;1/T sy-s-hy? 

x;v*.=.;ut ^ j - 5 - h u 7Mn^ fvv- 3 —try -2-77>^ 
5. KX&N- ( 2 — f V^o b°;i/X7l/^— * y - 5 - h "J /• 

<DT?£g C i^#^i-r-Sit5^®28{c|B*i4©Rapl<hp30i©l^rPl^f!l o 

32. N— C2-xf-^X>l/3^=- ^7^ y>-5- h 'J7;V^n^f^- 3- 

#tfe t^-SRapl ip30 icD^E^fiJo 
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Accumulation of LFA-1 and p30 
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SEQUENCE LISTING 

<110> Ishihara Sangyo Kaisha, Ltd 

<120> Regulation of RAPL-Rapl Interaction 

<130> IS-08PCT 

<150> JP 2002-316892 
<151> 2002-10-30 

<160> 14 

<170> Patentln version 3. 1 

<210> 1 

<211> 555 

<212> DNA 

<213> Homo sapiens 

<220> 

<221> CDS 
<222> (1)..(555) 
<223> Human Rapl 

<400> 1 .„ 
atg cgt gag tac aag eta gtg gtc ctt ggt tea gga ggc gtt ggg aag 48 
Met Arg Glu Tyr Lys Leu Val Val Leu Gly Ser Gly Gly Val Gly Lys 
1 5 10 15 

tct get ctg aca gtt cag ttt gtt cag gga att ttt gtt gaa aaa tat 96 
Ser Ala Leu Thr Val Gin Phe Val Gin Gly He Phe Val Glu Lys Tyr 
20 25 30 

gac cca acg ata gaa gat tec tac aga aag caa gtt gaa gtc gat tgc 144 
Asp Pro Thr He Glu Asp Ser Tyr Arg Lys Gin Val Glu Val Asp Cys 
35 40 45 

caa cag tgt atg etc gaa ate ctg gat act gca ggg aca gag caa ttt 192 
Gin Gin Cys Met Leu Glu He Leu Asp Thr Ala Gly Thr Glu Gin Phe 
50 55 60 

aca gca atg agg gat ttg tat atg aag aac ggc caa ggt ttt gca eta 240 
Thr Ala Met Arg Asp Leu Tyr Met Lys Asn Gly Gin Gly Phe Ala Leu 
65 70 75 80 

gta tat tct att aca get cag tec acg ttt aac gac tta cag gac ctg 
Val Tyr Ser He Thr Ala Gin Ser Thr Phe Asn Asp Leu Gin Asp Leu 
85 90 95 

agg gaa cag att tta egg gtt aag gac acg gaa gat gtt cca atg att 336 
Arg Glu Gin He Leu Arg Val Lys Asp Thr Glu Asp Val Pro Met He 
100 105 110 

ttg gtt ggc aat aaa tgt gac ctg gaa gat gag cga gta gtt ggc aaa 384 
Leu Val Gly Asn Lys Cys Asp Leu Glu Asp Glu Arg Val Val Gly Lys 
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115 120 125 

gag cag ggc cag aat tta gca aga cag tgg tgt aac tgt gcc ttt tta 432 
Glu Gin Gly Gin Asn Leu Ala Arg Gin Trp Cys Asn Cys Ala Phe Leu 
130 135 140 

gaa tct tct gca aag tea aag ate aat gtt aat gag ata ttt tat gac 480 
Glu Ser Ser Ala Lys Ser Lys lie Asn Val Asn Glu He Phe Tyr Asp 
145 150 155 160 

ctg gtc aga cag ata aat agg aaa aca cca gtg gaa aag aag aag cct 528 
Leu Val Arg Gin He Asn Arg Lys Thr Pro Val Glu Lys Lys Lys Pro 
165 170 175 

aaa aag aaa tea tgt ctg ctg etc tag 555 
Lys Lys Lys Ser Cys Leu Leu Leu 
180 

<210> 2 
<211> 184 
<212> PRT 
<213> Homo sapiens 

<400> 2 

Met Arg Glu Tyr Lys Leu Val Val Leu Gly Ser Gly Gly Val Gly Lys 
15 10 15 

Ser Ala Leu Thr Val Gin Phe Val Gin Gly He Phe Val Glu Lys Tyr 
20 25 30 

Asp Pro Thr He Glu Asp Ser Tyr Arg Lys Gin Val Glu Val Asp Cys 
35 40 45 

Gin Gin Cys Met Leu Glu He Leu Asp Thr Ala Gly Thr Glu Gin Phe 
50 55 60 

Thr Ala Met Arg Asp Leu Tyr Met Lys Asn Gly Gin Gly Phe Ala Leu 
65 70 75 80 

Val Tyr Ser He Thr Ala Gin Ser Thr Phe Asn Asp Leu Gin Asp Leu 
85 90 95 

Arg Glu Gin He Leu Arg Val Lys Asp Thr Glu Asp Val Pro Met He 
100 105 110 



Leu Val Gly Asn Lys Cys Asp Leu Glu Asp Glu Arg Val Val Gly Lys 
115 120 125 
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Glu Gin Gly Gin Asn Leu Ala Arg Gin Trp Cys Asn Cys Ala Phe Leu 
130 135 140 

Glu Ser Ser Ala Lys Ser Lys He Asn Val Asn Glu He Phe Tyr Asp 
145 150 155 160 

Leu Val Arg Gin He Asn Arg Lys Thr Pro Val Glu Lys Lys Lys Pro 
165 170 175 

Lys Lys Lys Ser Cys Leu Leu Leu 
180 

<210> 3 
<211> 798 
<212> DNA 
<213> Homo sapiens 

<220> 

<221> CDS 

<222> (D..C798) , 

<223> Human RAPL (or Human p30) 

<400> 3 

atg acc gtg gac age age atg age agt ggg tac tgc age ctg gac gag 48 
Met Thr Val Asp Ser Ser Met Ser Ser Gly Tyr Cys Ser Leu Asp Glu 
15 10 15 

gaa ctg gaa gac tgc ttc ttc act get aag act acc ttt ttc aga aat 96 
Glu Leu Glu Asp Cys Phe Phe Thr Ala Lys Thr Thr Phe Phe Arg Asn 
20 25 30 

gcg cag age aaa cat ctt tea aag aat gtc tgt aaa cct gtg gag gaa 144 
Ala Gin Ser Lys His Leu Ser Lys Asn Val Cys Lys Pro Val Glu Glu 
35 40 45 

aca cag cgc ccg ccc aca ctg cag gag ate aag cag aag ate gac age 192 
Thr Gin Arg Pro Pro Thr Leu Gin Glu lie Lys Gin Lys lie Asp Ser 
50 55 60 

tac aac acg cga gag aag aac tgc ctg ggc atg aaa ctg agt gaa gac 240 
Tyr Asn Thr Arg Glu Lys Asn Cys Leu Gly Met Lys Leu Ser Glu Asp 
65 70 75 80 

ggc acc tac acg ggt ttc ate aaa gtg cat ctg aaa etc egg egg cct 288 
Gly Thr Tyr Thr Gly Phe He Lys Val His Leu Lys Leu Arg Arg Pro 
85 90 95 

gtg acg gtg cct get ggg ate egg ccc cag tec ate tat gat gec ate 336 
Val Thr Val Pro Ala Gly He Arg Pro Gin Ser He Tyr Asp Ala He 
100 105 110 



aag gag gtg aac ctg gcg get acc acg gac aag egg aca tec ttc tac 
Lys Glu Val Asn Leu Ala Ala Thr Thr Asp Lys Arg Thr. Ser Phe Tyr 



384 
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115 120 125 



ctg ccc eta gat gee ate aag cag ctg cac ate age age ace ace ace 432 
Leu Pro Leu Asp Ala He Lys Gin Leu His He Ser Ser Thr Thr Thr 
130 135 140 

etc agt gag gtc ate cag egg ctg etc aag aag ttc ate gtt etc gac 480 
Val Ser Glu Val He Gin Gly Leu Leu Lys Lys Phe Met Val Val Asp 
145 150 155 160 



624 
672 



aat ccc cag aag ttt gca ctt ttt aag egg ata cac aag gac gga caa 528 
Asn Pro Gin Lys Phe Ala Leu Phe Lys Are He His Lys Asp Gly Gin 
165 170 175 

gtg etc ttc cag aaa etc tec att get gac cgc ccc etc tac ctg cgc 576 
Val Leu Phe Gin Lys Leu Ser lie Ala Asp Arg Pro Leu Tyr Leu Arg 
180 185 190 

ctg ctt get egg cct gac acg gag gtc etc age ttt gtg eta aag gag 
Leu Leu Ala Gly Pro Asp Thr Glu Val Leu Ser Phe Val Leu Lys Glu 
195 200 205 

aat gaa act gga gag gta gag tgg gat gee ttc tec ate cct gaa ctt 
Asn Glu Thr Gly Glu Val Glu Trp Asp Ala Phe Ser lie Pro Glu Leu 
210 215 220 

cag aac ttc eta aca ate ctg gaa aaa gag gag cag gac aaa ate caa 720 
Gin Asn Phe Leu Thr lie Leu Glu Lys Glu Glu Gin Asp Lys He Gin 
225 230 235 240 

caa gtg caa aag aag tat gac aag ttt agg cag aaa ctg gag gag gec 768 
Gin Val Gin Lys Lys Tyr Asp Lys Phe Arg Gin Lys Leu Glu Glu Ala 
245 250 255 

tta aga gaa tec cag ggc aaa cct ggg taa 798 
Leu Arg Glu Ser Gin Gly Lys Pro Gly 
260 265 

<210> 4 
<211> 265 
<212> PRT 
<213> Homo sapiens 

<400> 4 

Met Thr Val Asp Ser Ser Met Ser Ser Gly Tyr Cys Ser Leu Asp Glu 
15 10 15 

Glu Leu Glu Asp Cys Phe Phe Thr Ala Lys Thr Thr Phe Phe Arg Asn 
20 25 30 

Ala Gin Ser Lys His Leu Ser Lys Asn Val Cys Lys Pro Val Glu Glu 
35 40 45 
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Thr Gin Arg Pro Pro Thr Leu Gin Glu He Lys Gin Lys He Asp Ser 
50 55 60 

Tyr Asn Thr Arg Glu Lys Asn Cys Leu Gly Met Lys Leu Ser Glu Asp 
65 70 75 80 

Gly Thr Tyr Thr Gly Phe He Lys Val His Leu Lys Leu Arg Arg Pro 
85 90 95 

Val Thr Val Pro Ala Gly He Arg Pro Gin Ser lie Tyr Asp Ala He 
100 105 110 

Lys Glu Val Asn Leu Ala Ala Thr Thr Asp Lys Arg Thr Ser Phe Tyr 
115 120 125 

Leu Pro Leu Asp Ala He Lys Gin Leu His He Ser Ser Thr Thr Thr 
130 135 140 

Val Ser Glu Val He Gin Gly Leu Leu Lys Lys Phe Met Val Val Asp 
145 150 155 160 

Asn Pro Gin Lys Phe Ala Leu Phe Lys Arg He His Lys Asp Gly Gin 
165 170 175 

Val Leu Phe Gin Lys Leu Ser He Ala Asp Arg Pro Leu Tyr Leu Arg 
180 185 190 

Leu Leu Ala Gly Pro Asp Thr Glu Val Leu Ser Phe Val Leu Lys Glu 
195 200 205 

Asn Glu Thr Gly Glu Val Glu Trp Asp Ala Phe Ser He Pro Glu Leu 
210 215 220 

Gin Asn Phe Leu Thr He Leu Glu Lys Glu Glu Gin Asp Lys He Gin 
225 230 235 240 

Gin Val Gin Lys Lys Tyr Asp Lys Phe Arg Gin Lys Leu Glu Glu Ala 
245 250 255 

Leu Arg Glu Ser Gin Gly Lys Pro Gly 
260 265 



<210> 5 
<211> 498 
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48 



<212> DNA 
<213> Homo sapiens 

<220> 

<221> CDS , 
<222> (1)..(498) 

<223> Dominant -Negative Human RAPL 
<400> 5 

get ggg ate egg ccc cag tec ate tat gat gee ate aag gag gtg aac 
Ala Gly lie Arg Pro Gin Ser He Tyr Asp Ala lie Lys Glu Val Asn 
1 5 10 • 15 

ctg gcg get ace acg gac aag egg aca tec ttc tac ctg ccc eta gat 96 
Leu Ala Ala Thr Thr Asp Lys Arg Thr Ser Phe Tyr Leu Pro Leu Asp 
20 25 30 

gee ate aag cag ctg cac ate age age ace acc acc gtc agt ' gag gtc 144 
Ala He Lys Gin Leu His He Ser Ser Thr Thr Thr Val Ser Glu Val 
35 40 45 

ate cag ggg ctg etc aag aag ttc atg gtt gtg gac aat ccc cag aag 192 
He Gin Gly Leu Leu Lys Lys Phe Met Val Val Asp Asn Pro Gin Lys 
50 55 60 

ttt gca ctt ttt aag egg ata cac aag gac gga caa gtg etc ttc cag 240 
Phe Ala Leu Phe Lys Arg lie His Lys Asp Gly Gin Val Leu Phe Gin 
65 70 75 80 

aaa etc tec att get gac cgc ccc etc tac ctg cgc ctg ctt get ggg 288 
Lys Leu Ser He Ala Asp Arg Pro Leu Tyr Leu Arg Leu Leu Ala Gly 
85 90 95 

cct gac acg gag gtc etc age ttt gtg eta aag gag aat gaa act gga 336 
Pro Asp Thr Glu Val Leu Ser Phe Val Leu Lys Glu Asn Glu Thr Gly 
100 105 110 

gag gta gag tgg gat gee ttc tec ate cct gaa ctt cag aac ttc eta 384 
Glu Val Glu Trp Asp Ala Phe Ser He Pro Glu Leu Gin Asn Phe Leu 
115 120 125 

aca ate ctg gaa aaa gag gag cag gac aaa ate caa caa gtg caa aag 432 
Thr He Leu Glu Lys Glu Glu Gin Asp Lys He Gin Gin Val Gin Lys 
130 135 140 

aag tat gac aag ttt agg cag aaa ctg gag gag gee tta aga gaa tec 480 
Lys Tyr Asp Lys Phe Arg Gin Lys Leu Glu Glu Ala Leu Arg Glu Ser 
145 150 155 160 

cag ggc aaa cct ggg taa 498 
Gin Gly Lys Pro Gly . 

165 

- <210> 6 
<211> 165 
<212> PRT 
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<213> Homo sapiens 
<400> 6 

Ala Gly lie Arg Pro Gin Ser lie Tyr Asp Ala He Lys Glu Val Asn 
15 10 15 

Leu Ala Ala Thr Thr Asp Lys Arg Thr Ser Phe Tyr Leu Pro Leu Asp 
20 25 30 

Ala lie Lys Gin Leu His He Ser Ser Thr Thr Thr Val Ser Glu Val 
35 40 45 

lie Gin Gly Leu Leu Lys Lys Phe Met Val Val Asp Asn Pro Gin Lys 
50 55 60 

Phe Ala Leu Phe Lys Arg He His Lys Asp Gly Gin Val Leu Phe Gin 
65 70 75 80 ■ 

Lys Leu Ser He Ala Asp Arg Pro Leu Tyr Leu Arg Leu Leu Ala Gly 
85 90 95 

Pro Asp Thr Glu Val Leu Ser Phe Val Leu Lys Glu Asn Glu Thr Gly 
100 105 110 

Glu Val Glu Trp Asp Ala Phe Ser He Pro Glu Leu Gin Asn Phe Leu 
115 120 125 

Thr lie Leu Glu Lys Glu Glu Gin Asp Lys He Gin Gin Val Gin Lys 
130 135 140 

Lys Tyr Asp Lys Phe Arg Gin Lys Leu Glu Glu Ala Leu Arg Glu Ser 
145 150 155 160 



Gin Gly Lys Pro Gly 
165 



<210> 7 

<211> 33 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Nucleotide Sequence for Myc-tag 

<400> 7 

atggaacaga aactcatatc ggaggaggat eta 



33 
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<210> 8 

<2U> 11 

<212> PRT 

<213> Artificial Sequence 

<220> 

<223> Peptide Sequence for Myc-tag 

<400> 8 

Met Glu Gin Lys Leu He Ser Glu Glu Asp Leu 
1 5 10 

<210> 9 

<211> 798 

<212> DNA 

<213> Mus musculus 

<220> 

<221> CDS 

<222> CO (798) 

<223> House Mouse RAPL (Region 104 to 901 of mRNA) 

<400> 9 ao 
atg acc gtg gac age age atg age age ggg tac tgc age ctg gac gag 48 
Met Thr Val Asp Ser Ser Met Ser Ser Gly Tyr Cys Ser Leu Asp Glu 
15 10 15 

-aa ctg gaa gat tgc ttc ttt acg get aag acc acc ttc ttc agg aat 96 
lu Leu Glu Asp Cys Phe Phe Thr Ala Lys Thr Thr Phe Phe Arg Asn 
20 25 30 

144 



8 



ctt cag age aaa cag cct tea aag aat gtc tgt aag gca gtg gag gag 
Leu Gin Ser Lys Gin Pro Ser Lys Asn Val Cys Lys Ala Val Glu Glu 
35 40 45 

aca cag cac ccg ccc acg ata cag gag ate aag cag aag att gac age 192 
Thr Gin His Pro Pro Thr He Gin Glu He Lys Gin Lys lie Asp Ser 
50 55 60 

tat aac age agg gag aag cac tgc ctg ggc atg aag ctg agt gaa gat 240 
Tyr Asn Ser Arg Glu Lys His Cys Leu Gly Met Lys Leu Ser Glu Asp 
65 70 75 80 

§gc acc tac aca ggt ttc ate aaa gtg cat ttg aag etc cga egg cca 
ly Thr Tyr Thr Gly Phe lie Lys Val His Leu Lys Leu Arg Arg Pro 
85 90 95 

gtg acg gtg ccc get ggg ate egg ccc cag tec ate tat gat gee att 
Val Thr Val Pro Ala Gly He Arg Pro Gin Ser He Tyr Asp Ala He 
100 105 110 

aag gaa gtg aac cct gca gee acc aca gac aag egg act tec ttc tac 
Lys Glu Val Asn Pro Ala Ala Thr Thr Asp Lys Arg Thr Ser Phe Tyr 



288 
336 
384 
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ctg cca etc gat gec ate aag cag eta cat ate age age ace ace acg 432 

Leu Pro Leu Asp Ala He Lys Gin Leu His He Ser Ser Thr Thr Thr 

130 135 140 

gtt agt gag gtc ate cag ggg ctg etc aag aag ttc atg gtt gtg gac 480 

Val Ser Glu Val He Gin Gly Leu Leu Lys Lys Phe Met Val Val Asp 
145 150 155 160 



aac cca cag aag ttt gca ctt ttt aag egg ata cac aaa gat gga caa 528 
Asn Pro Gin Lys Phe Ala Leu Phe Lys Arg He His Lys Asp Gly Gin 
165 170 175 

|tjjj etc ttc cag aaa etc tec att get gac tat cct etc tac ctt cgt 576 



Leu Phe Gin Lys Leu Ser He Ala Asp Tyr Pro Leu Tyr Leu Arg 
180 185 190 

ctg etc get ggg cct gac ace gat gtt etc age ttt gtg eta aag gag 
Leu Leu Ala Gly Pro Asp Thr Asp Val Leu Ser Phe Val Leu Lys Glu 
195 200 205 

aat gaa act gga gag gtg gag tgg gat gee ttt tec att cct gaa etc 
Asn Glu Thr Gly Glu Val Glu Trp Asp Ala Phe Ser He Pro Glu Leu 
210 215 220 



624 



672 



cag aac ttt tta act ate ctg gaa aaa gag gag cag gac aag ate cat 720 
Gin Asn Phe Leu Thr He Leu Glu Lys Glu Glu Gin Asp Lys He His 
225 230 235 240 

caa ctg caa aag aag tac aac aaa ttc cgt cag aaa ctg gaa gag gca 768 
Gin Leu Gin Lys Lys Tyr Asn Lys Phe Arg Gin Lys Leu Glu Glu Ala 
245 250 255 

tta cga gag tec caa ggg aag ccg ggg taa 798 
Leu Arg Glu Ser Gin Gly Lys Pro Gly 
260 265 

<210> 10 
<211> 265 
<212> PRT 
<213> Mus musculus 

<400> 10 

Met Thr Val Asp Ser Ser Met Ser Ser Gly Tyr Cys Ser Leu Asp Glu 
15 10 15 

Glu Leu Glu Asp Cys Phe Phe Thr Ala Lys Thr Thr Phe Phe Arg Asn 
20 25 30 

Leu Gin Ser Lys Gin Pro Ser Lys Asn Val Cys Lys Ala Val Glu Glu 
35 " 40 45 
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Thr Gin His Pro Pro Thr lie Gin Glu He Lys Gin Lys He Asp Ser 
50 55 60 

Tyr Asn Ser Arg Glu Lys His Cys Leu Gly Met Lys Leu Ser Glu Asp 
65 70 75 80 

Gly Thr Tyr Thr Gly Phe lie Lys Val His Leu Lys Leu Arg Arg Pro 
85 90 95 

Val Thr Val Pro Ala Gly He Arg Pro Gin Ser He Tyr Asp Ala He 
100 105 110 

Lys Glu Val Asn Pro Ala Ala Thr Thr Asp Lys Arg Thr Ser Phe Tyr 
115 120 125 

Leu Pro Leu Asp Ala He Lys Gin Leu His He Ser Ser Thr Thr Thr 
130 135 140 

Val Ser Glu Val He Gin Gly Leu Leu Lys Lys Phe Met Val Val Asp 
145 150 155 160 

Asn Pro Gin Lys Phe Ala Leu Phe Lys Arg lie His Lys Asp Gly Gin 
165 170 175 



Val Leu Phe Gin Lys Leu Ser He Ala Asp Tyr Pro Leu Tyr Leu Arg 
180 185 190 

Leu Leu Ala Gly Pro Asp Thr Asp Val Leu Ser Phe Val Leu Lys Glu 
195 200 205 

Asn Glu Thr Gly Glu Val Glu Trp Asp Ala Phe Ser He Pro Glu Leu 
210 215 220 

Gin Asn Phe Leu Thr He Leu Glu Lys Glu Glu Gin Asp Lys He His 
225 230 235 240 

Gin Leu Gin Lys Lys Tyr Asn Lys Phe Arg Gin Lys Leu Glu Glu Ala 
245 250 255 



Leu Arg Glu Ser Gin Gly Lys Pro Gly 
260 265 



<210> 11 
<211> 30 
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<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotide to act as a primer for PCR 

<400> 11 qn 

atgaccgtgg acagcagcat gagcagcggg dU 

<210> 12 

<211> 30 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotide to act as a primer for PCR 

<400> 12 „ 

tatttgtgag ccagggcatt ggccacacca ou 

<210> 13 

<2U> 20 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotide to act as a primer for PCR 

<400> 13 on 

atcaattacg gggtcattag <su 

<210> 14 

<211> 20 

<212> DNA 

<213> Artificial Sequence 

<220> . r nnn 

<223> Oligonucleotide to act as a primer for PCR 

<400> 14 9n 

tgtactgcca agtaggaaag ^ 
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with regulated mouse RAPL expression. 

The invention according to claim 32 relates to a compound itself (as a substance 
inhibiting the binding of human Rapl to human p30 (RAPL) ) . 

Since there is no special technical feature common to them, these inventions 
do not comply with the requirement of unity of invention. 
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The inventions according to claims 13 to 17 relate to a substance 
obtained as the result of the embodiment of a screening method. However, 
the extent of the inventions (i.e., what specific substances can be 
obtained by effecting the screening method) is unknown and thus the 
inventions do not comply .with the prescribed requirement to such an extent 
that no meaningful international search can be carried out. 

The inventions according to claims 21 to 24 relate to a polypeptide, 
etc. having a dominant regulatory function on a specific polypeptide 
in cells. However, the extent of the inventions (i.e., what substances 
has such a dominant regulatory function on the polypeptide in cells) 
is unknown and thus the inventions do not comply with the prescribed 
requirement to such an extent that no meaningful international search 
can be carried out- 

The inventions according to claims 28 to 31 relate to a compound 
inhibiting the binding of Rapl to p30 {RAPL} . However, the extent of 
the inventions is unknown because of a great number of alternatives and 
it remains unclear whether ox not the compound has the binding inhibitory 
effect." Thus, the inventions involve the part wherein they do not" comply 
with the prescribed requirement to such an extent that no meaningful 
international search can be carried out. 

Such being ths case, no meaningful international search can be made 
on claims 13 to 17, 21 to 24 and 28 to 31- 
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